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Section  IV. 


AGRICULTURE. 


PAET  11.— ON   THE   TILLAGE   OF   THE   SOIL,    OE   IXg 
MECHANICAL   AMELIORATION. 


r  shall  devote  this  portion  of  my  work  to  an  enumera- 
tion and  description  of  those  various  labours  and  opera- 
tions  by  means  of  which  the  soil  is  rendered  capable  of 
producing  the  various  crops  which  we  require  ifrom  it,  and 
by  which  its  physical  condition  is  adapted  to  the  attain- 
ment of  the  end  which  the  agriculturist  has  in  view. 

These  operations  are  all  comprised  in  the  two  following 
divisions : — 

1.  Those  the  eflPects  of  which  are  permanent,  or  at  all 
events  of  considerable  duration ;  such  as  are  designated 
under  the  title  of  ameUorations,  viz.,  the  improving  the 
land,  the  formations  of  hedges,  ditches,  and  enclosures  in 
general ;  also  draining,  digging,  forming  canals  for  the 
purpose  of  irrigation,  &c. 

2.  Those  which  have  relation  only  to  the  succeeding 
crops  and  to  their  sowings,  and  which  must  be  repeated 
every  year,  or  at  any  rate  at  certain  short  intervals  The 
latter  are  comprised  under  the  denomination  of  tillage  : 
various  circumstances  tend  to  induce  us  to  occupy  our- 
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selves  in  the  first  place  with  this  division,  and  then  pro- 
ceed to  a  consideration  of  the  more  durable  improvements. 

However  evident  the  necessity  of  tillage  may  be,  there 
are,  nevertheless,  various  opinions  with  respect  to  the 
manner  in  which  it  ought  to  be  performed,  as  well  in 
general  as  in  special  cases,  and  with  regard  to  the  selec- 
tion of  the  various  methods  or  practices  which  should  be 
followed.  Success  has  favoured  alternately  one  or  another 
of  these ;  and  hence  an  agriculturist  who  has  received  a 
merely  practical  education,  will  do  well  to  act  upon  the 
precepts  and  follow  the  rules  handed  down  to  him  by  his 
forefathers.  Such  a  course  of  proceeding  certainly  does 
not  hold  out  the  prospect  of  any  advantages  which  are 
not  Ukewise  enjoyed  by  his  neighbours,  but  at  the  same 
time  it  exempts  him  from  the  evils  frequently  entailed  by 
speculations.  Should  he  undertake  new  systems  of  opera- 
tion without  being  thoroughly  acquainted  with  their  end 
and  purpose,  and  with  afl  the  considerations  which  should 
induce  him  to  follow  or  reject  them,  he  will  be  far  more 
likely  to  experience  sensible  losses  than  to  attain  to  any 
real  good.  An  enlightened  and  scientific  agriculturist, 
on  the  other  hand,  whose  endeavour  it  is  to  arrive  at  the 
highest  degree  of  perfection  of  which  his  art  is  capable, 
may  enter  upon  new  modes  of  operation  without  risk, 
when  he  knows  the  effects  which  the  course  of  proceeding 
he  is  adopting  are  calculated  to  produce,  the  results  with 
which  each  operation  will  probcibly  be  attended,  and  can 
appreciate  and  imderstand  the  causes  which  have  influ- 
enced the  success  of  one  mode,'and  sometimes  of  another. 

The  practice  of  agriculture  has  in  view  numerous  and 
varied  objects,  all  of  which  cannot  be  attained  in  the 
same  manner.  It  is,  therefore,  highly  essential  that  a 
dear  idea  should  be  entertained  of  the  effect  which  is  in- 
tended that  a  certain  course  of  proceedings  shall  pro- 
duce, not  only  in  each  isolated  case,  but  also  in  the  com- 
bination of  dl  these  cases  with  one  another,  in  order 
that  by  means  of  this  knowledge  we  may  be  enabled  to 
select  that  mode  of  operation  which  will,  at  once,  attain 
the  required  aim  in  the  best  possible  manner  and  at  the 
smallest  possible  expense. 
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The  following  are,  in  general,  the  objects  and  effects  of 
tillage: — 

1.  The  loosening  and  putoerization  of  the  soil.  All 
kinds  of  land  have  a  natural  disposition  to  agglomerate 
and  become  too  close,  either  in  consequence  of  the 
attraction  of  cohesion  of  their  particles,  or  of  the  pressure 
exercised  on  them  by  the  atmosphere.     The  more  ariril- 

meration.  But  most  of  the  plants  we  cultivate  are  unable 
to  penetrate  so  hard  a  soil,  or  to  derive  from  it  the  nou- 
rishment requisite  for  their  support.  It  is,  therefore, 
necessary  that  the  soil  should  be  loosened  by  some  me- 
chanical process ;  and  this  should  be  done  as  perfectly 
as  possible,  in  order  that  rich  vegetation  may  be  pro- 
duced, and  all  the  nutritive  matters  contained  in  the 
ground  be  placed  within  the  reach  of  the  roots  of  plants. 
To  effect  tlus,  it  is  requisite  that  the  layer  of  vegetable 
earth  should  be  pulverized,  until  not  a  single  clod  or 
lump  remains.  The  fibrous  roots  of  the  plants  do  not 
penetrate  these  clods ;  all  they  can  do  is  to  wind  them- 
selves round  them,  and,  consequently,  clods  of  earth 
scarcely  yield  more  nourishment  than  stones. 

The  more  homogeneous,  loose,  and  pulverulent  a  soil 
is,  the  more  equally  will  it  be  penetrated  by  the  roots 
of  plants  growing  on  it,  the  more  hair-like  and  fibrous 
roots  will  these  plants  mt  forth,  and  the  more  are  the 
ramifications  of  these  itots  separated  from  each  other ; 
so  that  thus  all  the  nutritive  particles  contained  in  the 
soil  are  brought  ipto  contact  with  some  one  of  the 
suckers  put  forth  by  the  roots  of  the  plants. 

Some  authors,  and  especially  Jethro  Tull,  convinced  by 
personal  experience  of  the  wonderful  effects  resulting 
from  a  complete  pulverization  of  the  vegetable  layer  of 
earth,  have  been  led  to  believe  that  the  fertiUty  of  the 
soil  was  produced  solely  by  this  cause  ;  but  it  has  since 
been  clearly  proved  that  such  an  assertion  is  not  correct. 
When  a  field  to  all  appearance  exhausted  has  been  al- 
lowed to  i^glomerate  together  in  clods  and  lumps,  there 
is  no  doubt  that  if  it  were  carefully  pulverized  it  might 
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be  made  to  bear  one  or  two  crops  of  grain :  but  this  is 
only  because  the  nutritive  juices  and  particles  which  it 
contained  are  thus  brought  within  the  reach  of  the  roots 
of  plants,  and  not  because  this  operation  is  able  to  create 
one  particle  of  nutrition. 

A  soil  can  never  be  too  much  loosened  and  pulverized ; 
it  may,  however,  be  rendered  too  light  and  spongy;  that 
is  to  say,  interstices  may  be  formed  in  it,  and  there  are 
vacuums  existing  between  its  particles.  These  voids  or 
interstices  are  injurious  to  plants.  It  has  often  been 
noticed  that  divers  kinds  of  products  suffer  when  they 
have  been  sown  on  recentiy  ploughed  land  which  has  not 
had  time  to  sink  down  again,  and,  consequently,  is  fuU 
of  interstices. 

The  comparative  difficulty  or  facility  with  which  this 
pulverization  can  be  effected,  depends  in  a  great  measure 
on  the  nature  and  composition  of  the  soil:  this  is  the 
reason  that  the  operations,  by  means  of  which  it  is  brought 
about,  differ  so  much  in  their  degrees  of  intensity,  and 
why  it  is  necessary  to  repeat  them  so  much  oftener  on 
some  soils  than  on  others.  Besides,  the  degree  of  pul- 
verization bestowed  on  land  must  depend  on  the  kind  of 
plant  which  is  to  be  sown  there :  barley  thrives  best  on 
very  loose  and  pulverized  soils,  while  oats  succeed 
equally  well,  if  not  better,  on  land  which  has  not  been  so 
much  loosened ;  this  kind  of  grain  vegetates  most  vigor- 
ously on  those  soils  the  particles  of  which  agglomerate 
together. 

Several  years  will  elapse  before  a  soil  which  has  been 
properly  pulverized  will  become  hard,  or  before  a  crust 
will  be  formed  beneath  its  surface.  If  it  is  composed  of 
clay,  it  contracts  a  certain  degree  of  adherence  with  itself ; 
but  this  is  never  so  great  as  to  prevent  the  roots  of  plants 
from  penetrating  it,  therefore  the  loosening  and  pulveriza- 
tion of  that  part  of  the  soil  beneath  the  layer  turned  up 
by  the  plough  is  seldom  repeated  above  once  in  a  certain 
term  of  years. 

2.  The  complete  mtxture  of  the  parts  of  which  the  soil 
is  composed.     It  is  never  more  imperatively  necessary  to 
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effect  a  thorough  mixture  of  all  the  component  parts  of 
the  soil,  than  when  the  layer  of  vegetable  earth  has  been 
augmented  by  deep  ploughings,  which  have  brought  the 
yirgin  earth  to  the  surface,  or  by  the  addition  of  sub- 
stances calculated  to  improve  or  ameUorate  it.  An  earthy 
mass  composed  of  heterogeneous  substances  is  positively 
injurious  to  the  roots  of  plants :  vegetation  is  impeded 
when  the  yoimg  fibrous  roots  of  phmts  pass  from  one 
kind  of  earth  into  another.  An  imperfectly  mixed  soil, 
consequently,  produces  stunted,  sickly,  and  diseased 
plants :  many  soils  have  been  rendered  almost  barren  for 
several  years,  in  consequence  of  the  ameliorating  earth 
which  was  carted  on  to  them  not  having  been  properly 
blended  with  the  vegetable  mould ;  even  the  bendicial 
effects  of  marl  are  neutralized  by  want  of  attention  to  this 
^sential  point :  in  fact,  the  advantage  which  such  sub- 
stances are  capable  of  producing  never  becomes  apparent 
until  they  are  thoroughly  incorporated  with  the  soil. 
Several  kinds  of  manure,  and  especially  those  the  fertihz- 
ing  effects  of  which  arise  from  their  action  on  the  humus 
and  vegetable  matters  contained  in  the  soil,  likewise 
remain  inert,  if  not  properly  divided  and  mixed  with  the 
vegetable  mould,  and  are  even  Ukely  to  become  injurious 
if  they  come  in  contact  with  the  roots  of  plants  before 
they  are  perfectly  divided.  Common  stable  manure  is 
not  altogether  inefficacious,  even  when  suffered  to  remain 
in  lumps,  because  its  soluble  portions  penetrate  into  the 
vegetable  soil ;  but  it  is  not  productive  of  that  amount  of 
advantage  which  might  have  been  derived  from  it,  if  it 
had  been  completely  divided  and  mixed  with  the  land  by 
means  of  repeated  ploughings.  When  stable  manure  has 
not  been  properly  divided,  the  plants  shoot  up  in  tufts 
where  they  fmd  an  abundant  supply  of  aliment ;  while 
those  spots  which  contain  httle  or  no  manure,  either 
remain  totally  barren,  or  produce  only  a  few  sickly 
plants.  A  manure  of  tlus  kmd,  when  suffered  to  remain 
in  the  soil  in  lumps,  subsequently  forms  a  species  of  peat; 
and  this  inequaUty  in  the  growth  of  the  crops  will  con- 
tinue for  several  years. 
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3.  Ttie  bringing  a  layer  of  earthy  taken  from  a  con^ 
eideradle  depth,  to  the  mrface  of  the  soil,  in  order  to 
submit  it  to  the  influence  of  light  and  of  the  atmosphere. 
From  the  remotest  ages  of  antiquity,  the  advantages 
resulting  from  the  aeration  of  land  has  been  known  and 
recognised  by  all  attentive  observers,  and  various  hypo- 
theses have  been  advanced  to  account  for  this  fact.  The 
effect  thus  produced  has  been  compared  to  the  formation 
of  saltpetre  (nitrate  of  potash),  and,  in  fact,  it  is  some- 
what similar,  since  saltpetre  is  produced  by  the  conflu- 
ence of  some  atmospheric  substances ;  and  the  oftener  a 
new  surface,  and  one  which  had  not  previously  been 
saturated,  is  brought  into  contact  with  the  air,  the 
greater  is  the  quantity  produced.  The  same  substance 
(oxygen)  acts  in  this  case  as  in  the  formation  of  saltpetre. 
It  is  by  its  assistance  that  those  two  matters  are  formed, 
in  which  carbon  forms  the  constituent  part  of  the  nutri- 
tion of  plants,  namely,  carbonic  acid  and  soluble  extract. 
It  is  only  from  exposure  to  the  air  that  humus  acquires 
its  fertility,  and  there  is  Uttle  doubt  that  light  has  a  good 
deal  to  do  with  the  production  of  this  effect. 

The  soil  appropriates  to  itself  that  portion  of  carbonic 
acid  which  is  formed  by  the  combination  of  oxygen  with 
the  carbon,  and  that  remains  in  the  inferior  stratum  of 
the  atmosphere,  and  is,  in  a  manner,  buried  in  the 
interstices  of  the  earth  which  is  turned  over.  It  is  not  im- 
probable that  even  the  nitrogen  contained  in  the  atmos- 
pheric air,  separated  from  the  oxygen,  has  something  to  do 
with  the  amendment  of  the  soil,  and  is  absorbed  by  clay. 
Although  we  are  not  yet  acquainted  with  all  the  various 
decompositions  which  are  effected,  yet  general  experience 
teaches  us  that  even  the  most  tenacious  clays  may  be 
rendered  fertile  and  permeable,  by  having  their  surfEu^e 
frequently  changed,  and  fresh  portions  submitted  to  the 
action  of  the  atmospheric  air.  The  amelioration  thus 
derived  from  the  atmosphere,  and  the  absorption  of  sub- 
stances adapted  for  the  fertilization  of  land,  may  be  made 
to  replace  other  ameliorations  for  a  certain  period  of 
years ;  but  the  effects  produced  by  it  are  neither  so  com- 
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plete  nor  so  durable.  According  to  Du  Hamel  (Treatise 
on  the  Amelioration  of  Land,  p.  64),  the  effects  produced 
by  this  operation  are  so  sensible  that  they  are  perceptible 
at  first  sight.  ^*If,"  says  he,  "half  of  a  field  is 
moderately  ploughed,  and  the  other  half  repeatedly 
ploughed,  and  these  two  portions  are  subsequently 
ploughed  athwart,  that  half  which  has  been  most  fire- 
quently  turned  over  and  stirred  will  be  much  browner 
than  the  other. 

4.  Tie  absorbiff^y  introducing  into  the  soil^  and  pre-^ 
serving  the  moistwre  which  falls  frwn  the  atmosphere. 
Moisture  does  not  penetrate  into  argillaceous,  close,  or 
tenacious  soils.  When  a  clod  of  this  nature  remains 
unbroken  in  the  soil,  and  becomes  dry,  it  preserves  the 
dryness  in  the  centre  during  the  whole  summer.  But  the 
more  the  particles  of  the  soil  are  separated  fix>m  one 
another,  and  the  more  deeply  the  land  is  turned  up,  the 
more  easily  does  the  moisture  penetrate  into  the  in- 
terstices ;  in  fiict,  the  deeper  the  ploughing  is,  the  more 
easily  does  the  laud  absorb  and  retain  humidity.  When 
land  has  been  thus  prepared,  the  water  does  not  flow 
back  to  the  surface  so  soon,  nor  is  it  so  speedily  dried  up 
and  evaporated  in  dry  weather,  but  communicated  to  the 
surface  in  proper  proportions.  These  observations  will 
be  fomid  to  be  every  where  confirmed  by  experience;  and 
it  has  invariably  been  noticed  that  land  which  has  been 
deeply  and  carefully  turned  over  and  stirred  up  does  not 
soon  become  hardened  on  the  surface,  neither  does  it 
suffer  so  much  as  other  land  firom  drought.  Every 
gardener  who  has  dug  up  any  portion  of  his  land  must 
acknowledge  the  truth  of  this  observation.  Soils  which 
have  been  ploughed  in  the  autumn  resist  the  drought  of 
spring  in  an  almost  incredible  manner ;  in  fact,  they  pre- 
serve a  fair  degree  of  humidity  at  the  depth  of  an  mch 
below  their  surface,  while  others  are  parched  to  a  very 
great  depth.  It  is  not,  therefore,  literally  true  that 
ploughing  dries  land ;  such  an  effect  can  only  be  pro- 
duced when  the  ploughings  are  deep  and  firequent,  and 
always  performed  in  <£y  weather.     It  has  been  observed 
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that  a  slight  ploughing,  which  only  moves  the  surface  of 
the  soil,  tends  rather  to  preserve  than  to  dissipate  the 
moisture ;  and,  consequently,  the  insensible  absorption  of 
moisture  by  the  soil  from  the  air  is  greater  than  the 
evaporation. 

The  humidity  which  is  enclosed  in  the  interstices  of  the 
soil,  and  which  amasses  there  in  large  quantities  when 
the  land  is  fallowed  before  winter,  is  doubtless  attended 
with  this  disadvantage ;  but  there  is  no  reason  to  fear 
that  it  will  render  the  soil  too  tenacious  and  compact 
during  the  whole  summer.  Attentive  observers  have 
remarked,  on  the  other  hand,  that  such  soils  are  lighter, 
more  friable,  and  divide  with  less  difficulty,  provided 
that  we  wait  until  they  are  dry :  this  is  a  natural  conse- 
quence of  the  evaporation  of  that  water  the  elasticity  of 
which  had  separa^d  the  particles  of  the  soil  by  intro- 
ducing itself  between  them. 

5.  Tlie  destruction  of  weeds.  In  treating  of  the  method 
of  kno\iinff  and  judging  lands,  we  have  divided  weeds 
into  two  classes :  those  which  increase  and  multiply  by 
means  of  their  seeds,  and  those  which  are  propagated  by 
means  of  their  roots  alone.  This  distinction  is  very  essen- 
tial as  regards  the  destruction  of  weeds  by  ploughing. 

Those  weeds  which  are  produced  from  seeds  can  only 
be  destroyed  by  the  seeds  contained  in  the  soil  being 
successively  brought  to  the  surface,  and  thus  enabled  to 
germinate;  for,  otherwise,  they  might  remain  whole 
centuries  in  the  land  without  losing  their  vitality.  Many, 
and  indeed  by  far  the  greater  part  of  the  Uttle  seeds  do  not 
germinate  at  all,  unless  brought  into  free  contact  with  the 
atmosphere,  which  cannot  happen  while  they  remain 
enclosed  in  clods  of  earth ;  therefore,  until  these  clods  are 
pulverized,  the  seeds  contained  in  them  are  totally  inert. 

There  is  not  the  least  chance  of  completely  destroying 
the  seeds  contained  in  the  soil,  or  even  in  the  part  brought 
to  the  surface,  unless  all  the  clods  and  lumps  of  earth  are 
thoroughly  pulverized.  It  is  not  therefore  sufficient  that 
each  layer,  however  thin  it  may  be,  should  be  brought  to 
the  surface^  and  into  contact  with  the  atmospheric  air ;  it 
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must  also  be  broken,  divided,  and  reduced  to  powder. 
The  plough  alone  cannot  effect  this  purpose,  and  recourse 
must  likewise  be  had  to  the  harrow. 

But  in  order  to  clear  the  soil  of  those  weeds  which 
are  propagated  by  means  of  their  roots,  and  especially 
oouc^-grass  (Iriticum  repensj,  creeping  bent-grass  (Tiffros^ 
tis  stolonifeta)  y  and  various  other  gramineous  weeds ;  the 
com  or  way-thistle  C^errattda  arvensisj,  and  other  varieties 
of  thistle,  docks,  &c.,  a  totally  different  course  of  proceed- 
ing must  be  adopted.  The  only  means  of  destroying 
these  plants  is  to  oreak  off  the  young  roots  and  shoots, 
or  to  tear  them  up  and  expose  them  to  the  influence  of 
light  and  air.  They  must  be  brought  to  the  surface  of 
the  soil,  separated  from  the  earth,  and  placed  in  a  posi* 
tion  in  which  they  cannot  vegetate  a&esh,  as  they  cer- 
tainly would  if  the  earth  detached  &om  the  clods  were 
suffered  to  fall  on  them  again.  The  harrow  while  it 
tears  up  the  roots  firom  one  place  plants  them  in  another, 
by  surrounding  and  covering  them  with  loose  earth,  in 
which  they  soon  put  forth  new  shoots.  When,  there- 
fore, it  becomes  necessary  to  destroy  such  roots,  the 
ground  should  not  be  harrowed  until  a  short  time  before 
it  is  to  receive  a  fresh  ploughing ;  in  order  that  the  roots 
buried  by  the  harrow  shall  not  have  time  to  vegetate 
before  they  are  destroyed  by  the  plough. 

6.  Burying  the  manure. — ^We  have  already  spoken  of 
the  mode  of  effecting  an  admixture  of  the  dung  with  the 
soil.  When  the  manure  is  to  be  buried  with  the  first 
ploughing,  care  must  be  taken  that  it  shall  be  placed  in  a 
position  where,  according  to  its  nature,  it  may  produce 
the  most  immediate  and  beneficial  effect  on  the  first  crop 
which  succeeds  the  application ;  or,  if  the  land  has  to  be 
ploughed  several  times,  that  the  manure  shall  be  placed 
so  as  to  be  completely  mixed  with  the  soil.  Long,  strawy 
manure  requires  a  deep  furrow  which  will  contain  it; 
rotten  dung,  on  the  contrary,  ought  only  to  be  covered 
by  a  very  thin  layer  of  earth ;  therefore  the  ploughings  in- 
tended to  bury  it  need  not  be  very  deep. 

7.  Burying  the  need, — ^Whether  this  operation  be  per«« 
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formed  with  the  plough,  the  harrow,  or  any  other  instru- 
ment, the  greatest  possible  attention  must  be  bestowed 
on  the  execution  of.  the  ploughing  which  precedes  the 
sowing,  in  order  that  the  seed  sown,  whatever  may  be  its 
kind,  shall  be  placed  in  the  position  best  calculated  to 
facihtate  its  germination,  when  even  the  finest  of  its  roots 
may  be  able  to  find  nourishment  and  shelter,  and  where 
even  its  stem  can  attain  the  most  perfect  development 
without  hinderance. 

ON  *  AGEICXJLTUEAL   IMPLEMENTS.*  • 

Having  pointed  out  the  principal  object  which  tillage 
is  intended  to  effect,  we  will  now  proceed  to  examine 

*  The  implements  which  mankind  have  employed  in  the  cultivation  of  the 
earth,  and  their  gradaal  improvement,  (observes  Mr.  J.  Allan  Eansome,  in  his 
excellent  work  on  the  ImplemmUi  <(f  Agrieulturt,)  is  a  theme  doseljoonneoted 
with  the  history  of  ag^coltttre. 

In  tracing  the  gradual  progress  of  fkrmlng  implements  towards  their  present 
state  of  perfection,  it  will  be  readily  understood  how  steadily,  in  all  ages  and 
countries,  they  have  improved  as  agriculture  has  advanced,  and  how  stationary 
they  have  ever  remained  in  those  countries  where  the  science  of  agriculture  is 
neglected.  It  would  eveu  seem  that  there  is  an  intimate  connection  between 
the  establishment  of  freedom  of  thought  and  of  action,  and  of  the  progress  of 
agricultural  arts  and  agricultural  life,  of  all  modes  of  life  the  most  conducive  to 
health,  to  virtue,  and  to  enjoyment  The  cultivation  of  the  soil  necessarily  re- 
quires the  construction  of  implements  for  the  purpose  ;  and  it  is  gratifying  to 
observe  the  progress  which  has  been  made  in  them  in  Holland,  in  America,  and 
in  England,  and  contrast  the  beautiful  and  labour-lessening  implements  of 
agriculture  which  these  tree  countries  possess,  with  those  of  the  cultivators  of 
Spain,  of  Portugal,  and  of  Russia,  or  of  the  more  degraded  slaves  and  ryotts  of 
the  countries  of  the  East,  such  as  those  of  Palestine,  and  of  the  banks  of  the 
Ghmges.  These,  it  is  more  than  probable,  have  remained  unaltered,  without  any 
successful  attempt  at  improvement,  for  two  thousand  years.  Thus  we  find  that 
the  Israelites,  instead  of  employing  in  their  warm  climate  a  thrashing  machine,  or 
even  a  flail,  to  thrash  out  tiieir  com,  were  accustomed  to  turn  their  oxen  on  to 
the  barn  floor  to  slowly  tread  out  the  seed.  '*  Thou  shalt  not  muasle  the  ox 
when  he  treadeth  out  the  com."  (Deut.  xxxv.  4  ;  1  Cor.  ix.  9 ;  1  Tim.  v.  18.) 
And  this  rade  mode  Is  still  the  custom  in  Syria,  and  even  in  Portugal ;  and  the 
Moors  and  Arabs  (says  Dr.  Shaw,  in  his  *^  Travels  in  Palestine,")  still  oontiane 
to  tread  out  their  com  in  this  way. 

And,  in  aeeordaace  with  this  neglect  of  laboar>leisening  Implements  scarcely 
any  expedients  beyond  the  most  primitive  appear  to  have  been  adopted  in  the 
cultivation  of  the  earth,  llius  we  flnd  the  prophet  Isaiah  declaring  (xxxli.20), 
**  Blessed  are  they  that  sow  beside  still  waters,  that  send  forth  thither  the  feet 
of  the  ox,  and  the  ass."  Sir  John  Chardin,  and  others,  have  described  an  indo- 
lent practice  still  prevalent  in  the  Oriental  countries,  which  explains  this  ex- 
pression of  the  prophet.  It  seems  that  in  planting  rice,  which  is  a  crop  that 
only  flourishes  in  wet  swampy  grounds  by  the  banks  of  rivers,  that  while  the 
earth  is  yet  covered  with  water  they  cause  it  to  be  trodden  by  oxen,  asses,  &c., 
and  that,  after  the  upper  portion  of  the  ground  has  been  thus  imperfectly 
disturbed,  they  sprinkle  the  rice  on  the  surface  of  the  water. 

And  if  the  ground  is  thus  rudely  prepared  to  receive  the  seed  by  the  action 


AGRICULTURAL   IMPLEMENTS.  11 

into  the  nature  and  construction  of  the  various  instru- 
ments by  means  of  which  these  different  operations  can 
best  be  accomplished,  and  the  end  in  view  attained  with 
the  greatest  advantage  and  precision. 

of  the  feet  of  cattle,  In  a  manner  equally  Imperfeet  is  the  teed  coTerad  with  the 
earth  by  these  nntntored  cnltiYaton.  The  EngUeh  ihniier  mnet  not  expect  to 
find  in  these  ill-Aurmed  and  nnenllghtened  countries  any  initruments  eren 
nmotdy  reeembling  the  compact  and  powerfiil  harrowi  of  liia  eonntry ;  Instead 
of  thescy  the  branch  of  a  tree,  or  a  few  logs  of  wood  festened  coarsely  together, 
and  dralgged  slowly  OTcr  the  surface  of  the  very  thinly  and  partially  disturbed 
sdl  by  oxen,  are  the  only  means  employed  to  ootct  the  seed,  ThcM  instmrnentf 
are  thus  described  by  G.  W.  Johnson :  **  When  the  jdough  has  done  Its  utmost 
on  the  stiff  soils  of  Bengal,  they  still  remain  cloddy,  and  nnflt  to  be  a  seed  bed. 
To  remedy  this  a  still  more  imperfect  implement  than  the  Indian  plough  la 
employed,  which  is  intended  to  produce  the  combined  effects  of  the  roller  and 
the  harrow,  lliis  Is  nothing  more  in  form  than  an  English  ladder  made  of 
bamboo,  abont  eighteen  feet  long,  drawn  by  four  bollooks  and  guided  by  two 
men,  who,  to  increase  its  power,  stand  upon  it  as  they  direct,  and  urge  on  the 
cattle.  Again  and  again  has  it  to  pass  over  the  same  snrfece,  and  then,  as  in 
the  case  of  their  ploogh,  it  causes  a  great  expense  of  time  and  labour  without 
any  commensurate  dfect.  The  Indian  ryotts  show  their  consciousness  of  the 
reason  that  the  operation  of  pnlTCriiing  and  leyelUng  Is  beaefldal,  by  calUng  It 
BosdofuAam,  that  is,  the  eof\finm§  ^  the  moisture  "^^Aeiatie  Ree.^  toL  x« 
p.  4. 

And,  In  countries  somewhat  more  elvillxed,  the  oonstmctloii  of  apionltuial 
implements  has  hardly  progressed  more  rapidly  than  in  the  Sast,  for  eren  in 
many  parts  of  Europe  they  stUl  use  plouglts  of  the  heayiest  and  most  Ill-con* 
stmcted  cbaiacter*  Their  teams,  too,  are  equally  neglected ;  horses,  cows, 
asses,  and  eren  goats,  are  hamesseid  together  in  a  most  wretched  manner.  Just 
as  was  the  custom,  it  would  appear,  in  Tcry  primitive  times  in  Palesone. 
(Dent.  xxii.  10.)  The  Qermau  fiumers  still  use.  instead  of  a  plough,  an  instni« 
ment  called  a  ''  halien,"  which  is  exactly  similar  to  one  used  by  the  Roman 
formers.  Thdr  harrows  haye  commonly  only  wooden  teeth,  and  are  worlced 
with  fiye  horses  in  a  yery  bungling  manner.  {Jehn$an*$  Farm^JBneifelopmdia, 
p.  659.)  And  still  forther  north,  the  Muscovite  harrows  are  formed  even  in  a 
ruder  way,  by  merely  ftstening  together  the  branches  of  the  fir  tree,  whose 
projecting,  partially  trimmed  spurs  form  the  teeth,  while  the  implement  thej 
use  for  a  plough  is  little  more  than  a  shapeless  bundle  of  sticks  tied  together 
with  tarred  rope. 

As  long,  in  lact,  as  men  continued  to  till  the  earth  as  slaves,  sowing  a  crop 
they  were  not  sure  of  reaping,  degraded  hi  spirit,  and  totally  uneducated,  it  wae 
in  vain  to  expect  superior  implements  of  any  kind,  or  any  efforts,  howeTer 
slight,  towards  the  improyement  of  agriculture.  In  our  own  islandi  for  In* 
stance,  ploughs  were,  during  the  early  and  dark  ages  of  its  Ustory,  rudely 
constructed,  intolerably  heavy,  and  of  all  kinds  of  shapes,  a  rasult  whiob 
ml^t  have  been  reasonably  anticipated;  for  by  an  old  British  law  every 
plouglunan  was  required  to  make  his  own  plough.  The  harrows  and  other 
agiicnltoral  Implemento  weie  equally  ill-shaped.  Prills  were  utterly 
unknown  until  abont  the  sixteenth  century.  And  when,  about  the  year 
1730,  the  celebrated  Jethro  Toll  endeavoured  to  banish  the  flail  from 
the  bam,  his  neiffhbonn  loaded  him  with  execrations.  The  tradition  of  the 
neighbourhood  of  Prosperous  farm,  near  Hungerford,  which  Tull  cultivated, 
still  is,  that  he  was  '*  wicked  enough  to  construct  a  machine,  which,  by  working 
a  set  of  sttclLs,  beat  out  the  corn  without  manual  labour."  This  is  the  earliest 
traditionary  notice  of  a  thrasUng  machine  with  which  I  am  #oqnaintedt  Jethio 
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These  instruments  are  divided  into  two  classes,  those 
which  can  be  worked  by  manual  labour,  and  those  which 
cannot  be  used  without  the  intervention  of  draught  cattle. 
The  former  are  only  adapted  for  the  cultivation  of  gardens, 
and,  therefore,  scarcely  come  within  the  province  of  this 
work.  There  are  however,  no  doubt,  circumstances  under 
which  these  instruments  may  be  used  with  advantage  in 
the  tillage  of  fields,  but  such  cases  are  of  rare  occurrence. 
Whether  or  not,  it  may  be  advantageous  to  substitute 
the  spade  or  hoe  for  the  plomrh  when  a  sufficiency  of 
labot^rs  can  be  obtained,  ^  a  problem  wMcb  we  are  not 
called  upon  to  solve,  since  in  by  far  the  greater  part  of 
Europe  spade-husbandry  cannot  be  employed  to  any  great 
extent  without  employing  more  hands  than  can  be  spared 
from  other  occupations ;  and  in  those  places  where  the 
population  is  sufficiently  numerous  to  admit  of  this  being 
done,  the  tillage  of  fields  is  replaced  by  the  cultivation  of 
gardens.  We  may,  therefore,  regard  digging  and 
ploughing  as  the  distinctive  characteristics  of  these  two 
kinds  of  cultivation. 

There  is  not  a  doubt  that  land  may  be  as  well  tilled 
and  rendered  as  fertile  by  means  of  good  agricultural  im- 
plements worked  by  cattle,  as  it  could  be  by  manual  or 
spade-labour,  and  at  much  less  expense.  The  crops 
which  succeed  to  a  good  digging  are,  however,  often  far 
better  than  those  which  follow  a  slight  or  careless 
ploughing.* 


Toll,  Indeed,  mast  ever  be  r^gmrded  as  one  of  the  earliest  improyers  of  English 
agricoltnral  implements ;  his  ploughs,  his  hone-hoes,  and  his  ingenioas  attempts 
to  constnict  a  drill  machine  evince  a  spirit  of  inquiry,  and  an  advance  in  agri- 
cultural mechanics,  which  betoken  at  once  his  ability  and  his  enthusiasm.  He 
was  hr  indeed  before  the  general  agricultural  knowledge  of  bis  age ;  and  if  he 
did  now  and  then  suffer  his  enthusiasm  to  carry  him  too  far  in  his  conclusions, 
yet  the  very  effort  to  improve  in  hands  like  his  was  sure  to  be  attended  with  a 
measure  of  good  success,  for  his  exertions  not  only  produced  immediate  good 
fruits,  but  they  widely  diffused  a  very  general  and  well-founded  suspicion  that 
the  implements  of  that  age  were  not  quite  so  perfect  as  they  might  be  made. 
This  led  to  considerable  improvements,  and  prepared  the  way  for  still  more  im- 
portant efforts  by  the  next  generation  of  hnplement  makers. 

*  Spade  husbandry  has  ceruinly  been  extending  itself  in  England  within  tbe 
last  tew  years.  The  late  Dr.  Yelloly  described  its  introduction  into  the  parish 
pf  Wymondham,  In  Norfolk,  where  it  seems  many  acres  were  dug  (land  after  « 
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The  instruments  that  are  ujsed  for  the  purpose  of  tilling 
the  soil  and  preparing  it  for  the  reception  of  the  seeds 


wMte  crop)  at  2d.  and  S^d.  per  rod.  Of  late,  the  fotk  has  in  many  plaoes  soper- 
seded  the  spade,  since  it  lessens  labour,  and  is  better  adapted  to  penetrate  the 
bard  substances  on  which  many  shallow  soils  rest.  The  spade  has  long  been 
employed  in  the  hosbandry  of  Spain,  France,  and  other  continental  states.  The 
Bey.  W.  Rham  obsenres,  (Joum.  Bay.  Ag,  Soc.,  vol.  11.  p.  43,)  "  The  husbandry 
of  the  whole  of  the  north-eastern  part  of  East  Flanders,  where  the  soil  is  a  good 
sandy  loam,  may  be  considered  as  a  mixed  cnltiTation,  partly  by  the  plough 
and  partly  by  the  spade.  Without  the  spade,  It  would  be  impossible  to  give 
that  finish  to  the  land,  after  it  is  sown,  which  makes  it  appear  so  lUce  a  garden, 
and  which  is  the  chief  cause  of  the  more  certain  rcgetatbn  of  the  seed.  There 
is  a  great  saving  of  seed  by  this  practice,  as  may  be  seen  by  comparing  the 
quantity  usually  sown  in  Flanders  with  that  which  is  required  in  other  coun- 
tries, where  the  spade  is  more  sparingly  used.  In  large  ihrms  in  England,  the 
spade  is  only  used  to  dig  out  water-furrows,  and  to  turn  heaps  of  earth,  which 
are  made  into  composts  with  different  kinds  of  manure.  Bat  in  Flanderti 
where  the  land  is  usually  laid  in  stitches  of  about  six  or  seven  feet  wide,  the 
intervals  are  always  dug  out  with  the  spade,  and  the  earUi  spread  evenly  (i{ft€d, 
as  they  call  it)  oTcr  the  seed  which  has  been  harrowed  in. 

The  trenches  are  so  arranged,  that  every  year  a  fresh  portion  of  the  grotmd  is 
dugout,  and  in  six  years  the  whole  land  will  have  been  dug  to  the  depth  of  at 
least  one  foot.  In  the  next  coarse,  the  trench  is  dug  a  few  inebee  deeper, 
which  brings  up  a  little  of  the  subsoU;  and,  after  four  or  five  such  courses  of 
trenching,  the  whole  soil  comes  to  be  of  an  unifbrm  quality  to  the  depth  of 
eighteen  or  twenty  inches ;  a  most  important  cirenmstanee  to  tiie  growth  of 
fiax,  potatoes,  and  carrots,  all  of  which  are  very  profitable  crops  to  the  farmer, 
and  the  two  last  indispensable  to  the  maintenance  of  the  labourers  and  the 
cattle.  In  the  Waes  country,  they  proceed  differently,  for  they  have  a  soil 
which,  by  repeated  trenchings,  has  long  been  uniform  in  quality  to  the  required 
depth.  There  they  regularly  trench  one  sixth  part  of  the  land  every  year,  and 
plant  it  with  potatoes,  or  sow  carrots  in  it. 

^  In  a  recent  communication  Mr.  J.  Beadel,  a  Tery  experienced  farmer  and 
land-agent  of  Witham,  in  Essex  (who  has  used  a  fork  of  an  improTcd  construe* 
tion  to  a  considerable  extent),  observes,  when  comparing  the  use  of  the  fork 
with  that  of  the  spade: — 

1.  A  man  can  dig  a  greater  quantity  of  land  in  a  given  time  with  the  fork, 
than  he  can  with  a  spade— my  experience  proves  one-sixth ;  and  it  strikes  me  it 
must  be  so,  because  the  chisel-pointed  ends  of  a  three-pronged  fork,  can  be 
more  easily  pushed  into  a  hard  subsoil,  than  the  continuous  end  of  a  spade. 

2.  It  docs  not  bring  up  so  much  of  the  subsoil  as  the  spade,  but  mixes  the 
earth  more,  a  great  portion  slipping  through  between  the  prongs. 

3.  The  bottom  is  left  more  uneven  and  broken  by  the  fork  than  by  the  spade, 
which  I  consider  an  advantage.  One  great  objeetion  to  the  plough  is,  I 
think,  the  smooth  glazed  surface  which  it  leaves  below,  and  which  in  many 
cases,  I  fancy,  presents  too  great  a  resistance  to  the  delicate  fibres  of  the  plant. 
This  is  heterodox,  but  if  true,  the  plough  will  be  altered  one  day.  And  if  Mr. 
John  Morton  be  correct,  that  in  most  instances  the  present  snriisce  soil  is  nothing 
more  than  a  portion  of  the  subsoil  improved  by  cultivation,  it  must  be  right  to 
increase  the  quantum  of  com-gpt)wing  earth  by  subjecting  more  subsoil  to  the 
same  operation.  In  digging,  I  sometimes  use  the  fork  in  the  furrow,  and  then 
plough  on  to  the  dug  land,  and  so  keep  the  top  soil  on  the  snr&ce,  without 
bringing  the  hungry  subsoil  into  play,  till  after  it  has  been  subjected  to  the 
operations  of  a  regular  rotation. 
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and  plants,  and  which  are  worked  by  cattle,  are  very 
numerous,  but  they  may  all  be  comprised  under  the  three 
following  classes : — 

Co)  The  phu^h. — ^The  intention  of  this  implement  is 
not  only  to  divide  the  earth,  to  loosen  and  throw  it  a  little 
on  one  side,  but  also  to  turn  it  over  from  a  given  depth, 
80  that  the  lower  part  of  the  furrow  separated  by  the 
plough  shall  be  brought  to  the  top,  and  a  new  smrface 
exposed  to  the  atmosphere.  This  effeet  is  produced  by 
that  part  of  the  instrument  which  is  termed  the  mould- 
board,  and  which  is  usually  placed  at  the  righthand  side 
of  the  plough. 

(bj  The  ^rubber. — ^This  instrument  loosens,  stirs,  and 
divides  the  soil,  and  cleanses  it  from  roots  and  weeds, 
but  does  not  turn  it  over ;  because  it  has  not  a  mould- 
board. 

(c)  Hoes  and  cultivators. — ^Under  this  denomination 
I  comprise  all  kinds  of  horse-rakes,  hoes,  extirpators, 
scarifiers,  drills,  and  sowing  machines,  &c.,  which  only 
loosen  the  surface  of  the  soil,  and  which  are  used  for  the 
purpose  of  preparing  and  effecting  the  sowings,  or  culti- 
vating the  crops  during  their  vegetation. 

Hie  plouffh*  in  the  strictest  sense  of  the  word. — 
This  implement  ought  to  separate  or  detach  from  the 

*  I  must  beg  my  readers  to  regard  the  minute  directions  given,  rather  as 
Intended  to  assist  in  the  choice  and  use  of  ploughs,  than  in  the  fabrication  of 
them.  It  is  exceedingly  necessary  that  an  agriculturist  should  not  only  per- 
fectlv  understand  the  effects  which  will  be  produced  by  certain  modiflcatiOBS  in 
the  form  of  the  plough,  but  likewise  to  be  able  to  remedy  those  inconveniences 
which  are  frequently  met  with  while(using  thto  implement ;  in  fiict,  he  ought  to 
know  how  to  employ  it  so  as  to  produce  the  greatest  advantage.  The  author, 
doubtless,  has  this  end  in  view  In  the  instructions  which  he  gives.  But  agrical* 
turists  are  very  much  mistaken  when  they  imagine  that  they  can  invent  new 
ploughs,  and  have  them  constructed  on  their  own  premises,  and  under  their  own 
eyes.  These  kinds  of  Instruments  are  not  easily  imitated :  their  mechanism  is  diffi- 
cult, and  requires  skill  and  attention :  those  persons,  therefore,  who  choose  to  in« 
vent  and  fabricate  them  themselves,  instead  of  procuring  them  Arom  the  proper 
manu&ctories,  lose  a  great  deal  of  time,  and  expend  three  or  four  times  the 
sum  which  it  would  Imve  cost  them  to  procure  Uie  plough  even  from  a  con« 
siderable  dUtance.  The  usual  effect  of  such  attempts  is  to  disgust  the  essayists 
with  all  improvements,  and  to  cause  those  who  relate  actual  facts  to  be  accused 
of  forming  speculative  and  groundless  opinions. 

I  have,  myself,  experienced  the  annoyances  from  which  I  am  endeavouring 
to  preserve  others.     I  endeavoured,  for  a  long  time,  to  construct  one  of  Small's 
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ground  sucoesBive  sods  or  slices  of  earth  parallel  with  the 
sturface,  but  cutting  them  vertically  by  means  of  the  coul- 
ter, and  horizontally  detaching  them  by  means  of  the 
share,  raising  them  in  general  from  the  left  and  turning 
them  quite  over  by  means  of  the  mould-board,  so  that 
they  shall  be  brought  as  much  as  possible  within  the 
reach  of  the  harrow,  which  should  then  be  used  to  break 
or  powder  them  completely.  A  well-formed  plough  is 
that  which  will  perform  these  operations  with  the  least 
resistance,  in  the  most  perfect  manner,  with  the  least 

ploQglu,  aeoording  to  the  dlractioiM  whieh  I  Ibnnd  la  wrenl  Bagllsb  anthon, 
and  flattered  mjieiU  that  I  had  attafaied  tome  degree  of  focceee,  but  it  prored 
to  be  ephemeral.  Attribntiog  thoee  imperfectloDft  which  reeulted  from  my  own 
inezperienoe*  to  the  nature  of  the  thing  ittelf,  I  uttered  a  general  proteet 
against  all  plooghf  having  an  immoTeable  and  concave  moold-board,  until 
Teflection  conTlneed  me  of  the  utility  of  a  principle  which,  in  spite  of  my  fldlare 
and  mietakee,  appeared  to  be  evidently  good.  At  this  period,  Behwerta's  work 
on  the  agricultore  of  Bdginm  was  obl^^ogly  forwarded  to  me  by  the  oclebrated 
de  FellenbeTg ;  I  there  foand  a  description  of  the  Ostmale  ploni^,  whieh  threw 
a  new  light  on  the  subject.  But,  this  time,  I  determined  not  to  risk  the  snecoM 
of  my  experiment  by  entrosting  the  fabrication  of  this  instrument  to  the  work- 
men in  my  vicinity ;  I  therefore  ordered  It  direct  from  Ostmale,  and  obtained 
rery  satisfaetoiy  results  from  the  Arst  trials  which  I  made  of  it.  But  I  oontinued 
to  experience  innumerable  difficulties  when  I  endeavoured  to  g^t  this  instrument 
imitated  by  the  workmen  In  my  neighbourhood,  and,  at  len^,  was  onee  more 
obliged  to  send  for  a  plough  from  Ostmale,  which,  notwithstanding  the  expenses 
of  carriage,  was  actually  cheaper  than  those  made  in  the  neighbourhood,  besides 
being  yery  superior  in  quality.  From  that  time  the  Ostmale  plough  has  risen, 
every  day,  in  my  estimation,  and  in  that  of  several  persons  in  tiie  vicinity ; 
and  even  my  labourers,  now  they  have  learned  how  to  guide- and  make  use  of 
It,  prefer  it  to  aU  others.  I  hope  that  I  shall  not  be  considered  as  trespassing 
on  the  patience  of  my  readers,  if  I  say  a  few  words  relative  to  the  disadvantages 
attending  experiments  with  r^^rd  to  the  action  of  this  instrument,  which  are 
made  without  proper  precaution  and  preparation,  and  in  which  the  plough  has 
been  hastily  constructed  by  unskilful  hands.  After  the  success  which  I  ob- 
tained from  the  use  of  the  Ostmale  plough,  I  wrote  to  Fellenburg  on  the  sub- 
ject. Some  time  afterwards,  when  the  period  fixed  for  the  fdte  at  Hofwyl  was 
approaching,  this  celebrated  agriculturist  wrote  me  that  he  had  made  known 
this  plough  to  the  public,  and,  consequently,  that  he  hoped  I  would  procure 
Urn  one  against  the  rate*  I  surmounted  many  difficulties  in  order  to  fulfil  his 
wishes,  and  the  work  was  harried  on,  perhaps  with  too  much  precipitation. 
The  plough  was  just  finished  In  time  to  reaeh  Hofwyl  on  the  day  of  the  meeting 
of  agriculturists  there;  It  appeared  a  &eslmile,  but  there  was  no  opportunity 
of  trying  it  before  hand,  and,  when  put  in  action  in  the  presence  of  tho»e 
assemblol,  the  results  obtained  were  any  thing  but  satislhetory,  on  account  of 
some  inaccuracy  in  the  smith's  work,  arising  from  want  of  skill.  Hence,  the 
numerous  agriculturists  who  were  assembled  at  HofWrl  were  led  to  believe  that 
the  Belgium  plough  did  not  possess  aU  the  good  qualities  attributed  to  it,  and 
this  opinion  was  rapidly  diffused  through  Switzerland.  Even  up  to  the  present 
day,  the  unfounded  prejudice  thus  excited  continues  to  exist,  notwithstanding 
the  Invariable  success  which  has  attended  the  action  of  this  instrument  when 
used  in  ito  original  form,  and  not  spoiled  by  bungling  workmen.— French 
Tbahb. 
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risk  from  strain  or  shock,  and  which  tries  the  strength  of 
the  cattle  as  little  as  possible ;  neither  should  the  guid- 
ance of  it  require  any  great  degree  of  skill,  or  give  the 
ploughman  too  much  trouble. 

The  other  qualities  which  constitute  a  good  plough  are 
as  foUows : — 

1 .  It  should  be  as  simple  in  its  construction  as  the  end 
which  it  is  destined  to  attain  will  admit;  and  conse- 
(][uently  should  have  no  useless  or  too  complicated  por- 
tions. 

2.  It  should  not  be  very  expensive.  K,  indeed,  a 
plough  which  costs  three  times  as  much  as  another  will 
last  four  times  as  long,  it  will  of  course  be  cheaper. 

8.  It  should  be  durable  and  not  liable  to  injury,  shock, 
or  strain;  not  only  in  order  that  it  may  not  cost  too 
much,  but  also  because  it  should  not  require  repairing 
too  often,  and  thus  occasion  an  interruption  of  the  opera- 
tions and  the  loss  of  considerable  time. 

4.  It  should  be  capable  of  being  easily  guided  and 
regulated,  in  order  that  the  soil  may  be  ploughed  more 
or  less  deeply  at  will,  and  the  furrows  turned  up  of  that 
size  and  form  which  is  deemed  best.  This  disposition  of 
things  should  be  wholly  independent  of  the  ploughman, 
both  because  it  is  not  always  possible  to  confide  in  him, 
and  because  the  cattle  have  to  work  harder  when  the 
labourer  is  striving  against  the  natural  tendency  of  the 
plough. 

It  is  likewise  necessary  that  it  should  effect  all  those 
purposes  pointed  out  in  the  last  section,  that  it  should 
cut  through  the  earth  which  it  has  to  separate,  and  turn 
it  over  in  an  equal  and  uniform  manner ;  and  that  it 
should  turn  over  the  furrow  sUce  at  an  angle  of  140 
degrees,  that  being  an  inclination  which  is  most  favoiu*- 
able  to  the  action  of  the  harrow,  and  consequently  facili- 
tates the  pulverization  of  the  soil. 

Although  the  plough  is  one  of  the  most  necessary  of 
all  the  implements  employed  by  husbandmen,  there  is, 
perhaps,  no  one  to  which  so  httle  attention  has  been  paid, 
or  which  has  been  less  improved ;  and  those  alterations 
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which  have  been  made  in  its  construction  are,  in  general, 
&r  fix>m  being  improvements,  since  most  of  the  ploughs 
of  the  present  day  are,  in  point  of  fact,  inferior  to  those 
used  by  the  ancients ;  and  even  those  in  use  among  some 
of  the  less  civilized  nations  are  preferable.  Our  carriages 
are  far  superior,  in  point  of  style  and  convenience,  to  the 
triumphal  cars  of  the  emperors,  at  least  if  we  may  judge 
firom  the  representations  handed  down  to  us ;  but  our 
ploughs  are  not  as  perfect  as  those  used  by  the  ancient 
Bomans.  Some  persons  have  hence  inferred  that  the 
form  of  their  plough  was  not  susceptible  of  improvement, 
and  argue  that  if  this  instrument  had  been  capable  of 
beiDg  constructed  on  any  fixed  principle,  it  must  have 
been  discovered  during  the  long  use  which  has  been 
made  of  it.  But,  if  we  come  to  consider  the  kind  of  per- 
sons who  have,  until  very  lately,  had  to  do  with  ploughs, 
and  how  seldom  these  instruments  have  been  in  the  hands 
of  men  endowed  with  any  great  degree  of  reflection, 
science,  observation,  or  mechanical  knowledge,  we  shall 
cease  to  wonder  at  the  Uttle  progress  towards  improve- 
ment that  has  been  made ;  the  fact  is,  that  the  plough 
has  kept  pace  with  the  intellect  of  the  men  who  have  had 
to  do  with  it. 

Since  this  point  has  been  taken  into  consideration  and 
the  attention  of  scientific  men  directed  to  it,  it  has  no 
longer  been  denied  that  the  amount  of  labour  requisite 
to  work  a  plough,  and  the  rapidity  or  slowness  with 
which  the  operation  of  ploughing  can  be  performed, 
depends  in  a  great  measure  on  the  structure  of  the  in- 
strument ;  and  it  is  also  allowed  that  this  structure  con- 
tributes materially  towards  the  success  of  the  crops  and 
the  increase  of  the  products.  Although  some  modem 
authors  appear  to  discredit  these  facts,  or  at  any  rate  not 
to  believe  that  the  expenses  attendant  on  the  introduction 
of  new  ploughs  can  be  sufficiently  compensated  by  the 
benefits  resulting  firom  their  use;  and,  although  some 
agriculturists  assure  us  that  they  can  obtaui  very  fine 
crops  without  having  recourse  to  any  change,  this  only 
tends  to  prove  that  they  cannot  form  an  idea  of  the  saving 
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of  time  and  labour  resulting  fix>m  the  use  of  a  good 
plough.  The  general  improvement  of  agriculture  certainly 
does  not  depend  solely  on  the  beneficial  alterations  which 
can  be  made  in  the  structure  of  the  plough  and  oth^ 
agricultural  instruments;  nevertheless^  this  science  will 
never  attain  to  all  the  perfection  of  which  it  is  susceptible 
until  proper  attention  is  paid  to  this  important  point. 
It  is  on  this  account  that  a  judicious  and  scientific  agri- 
culturist cannot  do  without  an  intimate  acquaintance 
with,  and  a  dear  idea  of,  the  functions  and  mechanism 
of  this  implement. 

The  essential  and  active  parts  of  a  plough,  those  which 
are  generally  called  the  body,  are  composed  of  the  foU 
lowing  pieces : — 

(a).  The  coulter.  The  use  of  this  part  is  to  cut  the  sod 
fiN>m  the  firm  ground  previous  to  its  being  raised  and 
turned  over,  and  to  open  a  passi^  for  that  part  of  the 
plough  which  is  in  a  direct  line  with  it ;  it  ought  to  keep 
the  plough  even,  and  prevent  it  from  turning  towards  the 
right.  The  coulter  ought  to  be  incUned  in  an  oblique 
direction,  va  order  to  give  the  plough  a  leaning  in  the  same 
direction  to  which  it  points.  If  we  picture  to  ourselves 
the  body  of  a  plough  as  resembling  a  half  angle,  or  a 
rectangular  triangle,  the  coulter  will  in  a  manner  form 
the  point  of  the  angle ;  it  will  prolong  the  side  which 
Ms  perpendicularly  on  the  base  of  the  triangle,  as  in  the 
followmg  diagram^  where  a  designates  the  point  of  the 
coulter. 


This  point  determines  the  direction  of  the  plough,  and 
the  manner  in  which  it  moves;  and  in  proportion  as  this 
side  of  the  instrument  is  longer^  the  direction  will  be 
straighter,  and  the  action  firmer. 
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As  the  extremity  of  the  blade  of  the  coulter  forms  the 
extreme  point  of  the  triangle  or  obUque  surface,  in  order 
to  render  the  plough  penect,  this  portion  of  it  should 
nevOT  be  suffered  to  deviate  from  that  obUquity :  we  find 
all  good  ploughs  constructed  in  this  mamier.  The  blade 
of  the  coulter  is  sharp  at  the  edge,  but  gradually  thickens 
towards  the  back,  which  is  sometimes  nearly  or  quite  an 
inch  thick.  This  increase  of  strength  does  not  exist  on 
the  side  wliich  meets  the  undivided  land,  but  on  the  op-> 
posite  one ;  and,  consequently,  the  segment  of  the  coulter 
ought  likewise  to  be  in  the  form  of  a  rectangular  triangle. 
By  this  means  the  left  side  of  the  coulter  will  be  in  a 
dffect  line  with  the  left  side  of  the  body  of  the  plough. 

In  order  that  the  coulter  may  open  a  path  for  the  body 
of  the  plough,  it  is  placed  a  Utile  in  advance  of  it ;  the 
point  of  this  instrument  is  usually  about  as  far  before  that 
of  the  share  as  is  equal  to  its  width.  The  inferior  part 
of  the  sod  or  furrow  slice  separated  by  it  from  the  land, 
is  then  more  easily  cut  by  the  wing  of  the  share,  raised 
by  the  share  itself,  and  thrown  to  the  right  of  the  plough 
by  the  mould-board.  Thus,  the  plough  is  better  engaged 
in  the  soil,  and  its  course  is  more  even. 

K  the  coulter  is  not  thus  constructed  and  cannot  be 
placed  in  this  position,  attempts  are  made  to  attain  the 
same  end  by  introducing  the  hilt  into  the  beam  in  an 
oblique  direction,  so  that  the  sharp  side  shall  be  turned 
outwards,  and  a  tittle  to  the  left ;  while  its  back,  on  the 
contrary,  shall  be  on  the  right  side,  and  face  the  land 
already  ploughed.  But  it  is  evident  that  this  arrangement 
must  tend  to  increase  the  friction  and  render  it  greater 
than  it  would  be  if  the  coulter  were  in  the  position  above 
described.  It  is  equally  necessary  that  the  hole  destined 
to  receive  the  hilt  of  the  coulter  should  be  larger  than  the 
hilt  itself,  in  order  to  leave  room  for  the  introduction  of 
those  wedges  which  must  be  inserted  to  give  to  the  blade 
the  proper  direction.  It  is  by  no  means  an  easy  matter 
to  place  this  blade  properly,  or  to  arrange  the  wedges  as 
they  should  be ;  tUs  operation  requires  a  great  deal  of 
care  and  skiD,  gives  much  trouble,  and  recurs  very  fre« 
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quently,   and  by  such  means  the  work  is   frequently 
interrupted. 

It  is  usually  necessary  to  slant  the  wedges  in  order  to 
give  the  blade  of  the  coulter  a  sufficient  inclination  to  the 
left ;  for  the  hole  destined  for  the  reception  of  the  hilt 
being  in  the  middle  of  the  beam,  a  coulter  placed  in  it  in 
a  direct  line  would  incline  too  much  to  the  right,  and 
would  not  be  before  the  point  of  the  share,  especially  as 
the  body  of  the  plough,  as  we  shall  presently  see,  is  not 
exactly  in  a  line  with  the  beam,  but  deviates  a  little  to 
the  left.  By  means  of  wedges,  the  proper  direction  may 
begiven  to  the  coulter;  but  thenit  is  not  perpendicular,  the 
superior  portion  of  the  hilt  inclines  to  the  right,  while 
the  sharp  point  is  turned  towards  the  left.  It  does  not, 
therefore,  cut  through  the  soil  perpendicularly,  but  in  a 
sloping  direction ;  and  does  not  open  so  free  a  passage 
for  the  body  of  the  plough  as  it  ought  to  do.  In  a 
superficial  ploughing  of  only  three  or  four  inches  in  depth, 
the  increase  of  friction  which  will  result  certainly  is  not 
of  any  great  importance ;  but  it  becomes  more  sensible 
when  the  land  has  to  be  ploughed  to  the  depth  of  six 
inches ;  on  this  account,  therefore,  those  ploughs  which 
are  intended  to  tinn  up  the  soil  to  any  considerable  depth, 
have  the  coulter  bent  below  the  hilt,  as  is  the  case  in 
Small's  improved  plough.  By  means  of  this  bend,  the 
coulter,  properly  so  called,  (its  blade,)  receives  an  in- 
clination as  much  to  the  left  as  is  requisite,  although  the 
hilt  is  placed  in  a  perpendicular  position.  For  deep 
ploughing,  in  which  the  plough  has  to  overcome  great 
resistance,  the  firmness  and  solidity  of  the  coulter  may  be 
greatly  increased  by  means  of  a  piece  affixed  to  it  with  a 
screw,  as  is  the  case  in  Small's  improved  ploughs.  By 
curving  the  coulter  in  the  manner  above  stated,  one  great 
inconvenience  is  avoided;  the  man  who  guides  the  plough 
is  not  obliged  to  keep  it  constantly  inclined  towards  the 
side  on  which  the  soil  is  untouched  in  order  to  keep  it 
sufficiently  engaged  in  the  land.  This  arrangement 
enables  tne  ploughman  to  cause  the  coulter,  however 
slantingly  it  may  be  placed^  to  cut  perpendicularly ;  but 
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a  still  greater  evil  than  the  one  just  mentioned  is  thus 
produced,  namely  this — ^the  share  ceases  to  be  in  an 
horizontal  position,  and  the  furrows  cut  by  it,  instead  of 
being  even,  are  much  thicker  on  the  side  next  to  the  un- 
ploughed  land,  than  they  are  on  the  opposite  side,  and, 
consequently,  the  pfoughing  is  very  irregular. 

Coulters  are  constructed  under  various  forms ;  some- 
times they  are  perfectly  straight,  at  others  curved  like  a 
sickle,  and  at  others  inclined  in  the  opposite  direction, 
having  a  bulge  in  the  centre.  These  various  forms  are 
supposed  to  facihtate  the  entrance  of  this  instrument  into 
the  soil :  but  as  a  curved  line  is  longer  than  a  straight  one, 
it  appears  to  me  that  they  rather  tend  to  increase  the 
resistance,  and  that  a  straight  coulter  is  by  far  the  most 
preferable.  The  facility  which  a  curved  form  is  intended 
to  give  to  the  action  of  the  coulter,  is  attained  quite  as 
well  when  this  instrument  is  inclined  and  its  point  pro- 
jected  forwards;  for  it  is  well  known  that  a  coulter 
always  cuts  best  when  it  acts  in  a  sloping  direction, 
although  in  a  line  with  the  motion  given  to  it.  Where 
such  is  the  case,  the  coulter  cuts  outwards,  and  is  thus 
more  easily  enabled  to  break  through  the  adherence  of 
the  integral  portions  of  the  soil ;  it  then  raises  up  the  sod 
or  furrow-slice,  facilitates  the  entrance  of  the  share  which 
follows  it,  and  tears  up  those  roots  which  are  too  large 
for  it  to  cut  through :  its  inclined  blade  tends  to  force 
them  upwards,  so  that  they  must  either  break  or  be  torn 
fix)m  the  soil ;  whereas,  a  coulter  placed  perpendicularly 
would  push  those  roots  which  it  could  not  cut  through, 
onwards  to  the  firm  ground,  where  they  would  impede 
the  motion  of  the  plough.  This  instrument  also  raises 
those  stones  which  it  would  be  impossible  to  throw  on 
one  side,  or  push  forward.  Lastly,  an  oblique  direction 
of  the  coulter  has  the  advantage  of  giving  the  plough  a 
slight  tendency  to  enter  more  deeply  into  the  soil  without 
increasing  the  friction  too  much.  The  pressure  of  the 
soil  on  the  coulter,  by  steadying  the  anterior  portion  of 
the  plough  in  the  earth,  compensates  for  the  power  ex- 
ercLsed  by  the  draught,  which  rather  tends  to  raise  this 
instrument.    The  coulter  of  a  plough  used  on  laud  which. 
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has  not  been  freed  from  stones,  should  deviate  more  from 
the  perpendicular  than  would  be  requisite  in  any  other 
case ;  in  fact,  it  may  receive  an  inclination  of  thirty 
degrees  from  the  direct  line  of  the  perpendicular. 

Ajr  the  coulter  not  unfrequently  has  to  encounter  con- 
siderable obstacles  and  resistance,  its  strength  should  be 
proportionate  to  the  force  which  it  has  to  overcome ;  and 
as  the  whole  of  this  strength  cannot  be  given  in  thickness, 
the  breadth  must  also  be  augmented.  Three  inches  will 
in  general  be  sufficient ;  but  where  the  soil  gives  con- 
siderable opposition  to  the  action  of  the  plough,  this 
breadth  may  be  increased. 

The  coulter  ought  to  be  laid  with  steel,  and  as  it  un- 
dergoes a  very  great  degree  of  friction,  the  steeUng  must 
often  be  renewed.  If  the  same  coulter  is  almost  always 
used,  this  steel  wiU  seldom  last  more  than  a  year;  and  in 
stony  soils  not  more  than  six  months.  As  the  position 
of  the  coulter  has  considerable  influence  on  the  direction 
of  the  plough,  -particular  attention  should  be  paid  to  this 
point,  espeoally  if  the  coulter  is  not  a  veiy  good  one, 
and  can  only  be  kept  in  the  proper  position  by  means  of 
wedges.  The  overseer,  or  inspector  of  farm  works,  will, 
therefore,  do  well  to  examine  all  the  ploughs  every  day, 
and  especially  this  part  of  them,  and  see  that  everything 
is  in  its  proper  place ;  the  best  way  to  effect  this  sur- 
veillance thoroughly  will  be  to  have  the  ploughs  turned 
over ;  the  time  thus  spent  could  not  be  better  employed. 

There  are  districts  in  which  this  important  part  of  the 
plough  is  altogether  done  away  with,  and  where  it  is 
replaced  by  that  part  of  the  share  which  terminates 
it  on  the  left  side,  and  which  is  on  the  same  plane 
with  the  left  side  of  the  body  of  the  plough.  But 
it  is  only  where  the  land  is  light,  fr'ee  from  stones,  and 
homogeneous,  or  where  superficial  ploughings  alone  are 
requisite,  that  it  is  possible  to  do  without  the  coulter. 
On  soils  of  an  opposite  nature,  which  require  to  be  deeply 
ploughed,  a  plough  without  a  coulter  will  perform  its 
work  very  imperfectly,  and  will  increase  the  labour  of  the 
draught  cattle  as  well  as  that  of  the  ploughman. 

The  second  essential  part  of  a  plough  is  the  sAare,  which 
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separates  the  forrow-slioe  homontally.  In  all  well  oon- 
stracted  ploughs,  the  share  ought  to  begin  to  raise  the 
sod,  and  to  conduct  it  towards  the  mould-board  on  an 
oblique  but  uninteirupted  surfiace.  The  share  is  com- 
posed of  two  parts— that  whidi  cuts,  and  which  is  generally 
called  the  mny^  and  that  by  means  of  which  it  is  affixed 
to  the  body  of  the  plough;  the  latter  is  termed  the  socket. 
The  form  of  the  first  is  greatly  varied ;  in  general,  how- 
ever, it  is  shaped  like  a  rectangular  triaoigle.  On  the  side 
next  to  the  unturned  earth,  it  is  in  a  line  with  the  coulter 
and  the  body  of  the  plough,  and  is  not  sharp :  it  is  highly 
necessary  that  this  direction  of  the  left  side  should  be 
carefully  attended  to,  or  otherwise  the  plough  will  not 
move  steadily.  The  other  side  of  the  wmg,  that  whidi 
is  sloping,  is  usually  laid  with  steel,  and  sharpened ;  it 
extends  from  the  left  side  of  the  plough,  and  forms  an 
angle  of  about  forty  degrees.  Oc^ionally  it  receives  a 
yet  sharper  angle  of  about  thirtv-five  degrees,  in  order 
that  it  may  penetrate  more  easuy  into  argillaceous  and 
tenacious  soils;  but  it  is  evident  that  in  this  case  the 
coulter  must  be  proportionally  l^gthened  if  we  would 
have  the  bases  of  this  rectangular  triangle  remain  the 
same.  Sometimes  this  triangle  is  composed  of  one  single 
piece  of  iron,  and  is  perfectly  hollow ;  at  others,  it  is  hol- 
low in  the  middle,  and  surrounded  by  three  sides.  The 
first  of  these  two  methods  is  evidently  preferable,  because 
the  fiirrow-slice  separated  by  the  blade  of  the  share  may 
then  be  graduaUy  raised  with  much  less  friction,  and 
passed  to  the  oblique  surface  which  conducts  it  to  the 
mould-board. 

The  hinder  part  of  the  wing  ought  to  be  proportionate 
to  the  furrow-slice  which  it  is  intended  to  separate  from 
the  soil ;  that  is  to  say,  the  breadth  of  the  wing  at  the 
base  ought  to  be  nearly  equal  to  the  width  of  the  furrow; 
or,  in  other  words,  the  angle  at  the  right  of  the  share, 
and  which  forms  the  posterior  extremity  of  its  blade, 
ought  to  be  as  distant  from  the  left  side  of  the  body  of 
the  plough  as  the  lower  part  of  the  mould-board  which 
rests  against  the  slice  turned  over.     I  say  nearly,  because 
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when  the  breadth  of  the  furrow  is  nine  inches,  the  wing 
may  measure  one  less  ;  the  mould-board  then  turns  the 
slice  better  on  its  own  axis,  because  a  small  portion  of 
it  still  remains  uncut,  and  in  contact  with  the  soil.  But 
this  difference  must  not  exceed  an  inch^  if  it  does,  the 
friction  is  increased,  and  the  plough  moves  with  less  ease 
on  account  of  the  mould-board  then  having  to  overcome 
much  greater  resistance  in  raising  the  sUce. 

According  to  an  essay  on  dynamics,  the  moving  power 
requisite  to  put  in  motion  a  plough,  the  share  of  which 
was  five  inches  wide,  diminished  fifty  pounds,  when  a 
share  measuring  seven  inches  in  width  was  substituted 
for  the  one  just  mentioned.  Nevertheless,  many  ploughs 
are  manufactured,  the  shares  of  which  are  too  narrow  even 
when  first  made,  and  this  is  an  evil  which  is  daily  in- 
creased by  use  imd  wear. 

The  second  part  of  the  share  is  the  socket,  by  means  of 
which  it  is  attached  to  the  plough :  this  portion  is  made 
and  fixed  in  various  ways.  The  practice  of  fastening  on 
the  share  with  nails  is  a  very  bad  one,  and  can  only  be 
used  where  the  land  is  light  and  soft,  and  where  it  is 
rarely  necessary  to  sharpen  or  steel  the  share.  It  is 
sometimes  affixed  to  the  plough  by  means  of  cramp-irons 
or  hinges :  those  of  our  ploughs  which  are  best  made  are 
merely  united  by  means  of  grooves ;  but  then,  in  order 
that  the  share  may  be  sufficiently  firm,  the  wood  and 
iron  must  be  very  carefully  worked. 

A  well-formed  share  ought,  as  I  have  already  stated, 
not  only  to  separate  the  sUce  fix)m  the  soil,  but  also  to 
raise  it,  and  to  form  with  the  mould-board  an  even  sur- 
face, which,  beginning  at  the  point  of  the  share,  gradually 
rises  obUquely  at  the  side.  The  wing  of  the  share  is 
itself  convex,  and  rises  as  it  approaches  the  left  side. 
The  socket  must  not  interrupt  th^  elevation,  but  rather 
continue  it,  by  serving  to  imite  the  share  with  the  mould- 
board,  so  that  no  inequality  shall  break  the  uniformity 
which  ought  to  exist  from  the  point  of  the  share  to  the 
posterior  part  of  the  mould-board.  This  is  the  great  and 
distinguishing  merit  of  Baily's  and  Small's  ploughs,  and 
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contributes  materially  to  decrease  the  amount  of  Motion. 
In  conmion  ploughs  there  is  generally  an  inequality  at 
this  point,  wmch  causes  the  slice  to  be  depressed  bejfore 
it  is  again  raised  by  the  mould-boanL 

I  have  met  with  fEurmers  who  were  fuHy  sensible  of  the 
inconvenience  of  this  ccxistruction,  and  who  had  en- 
deavoured to  obviate  it  by  affixing  a  piece  of  iron  to  the 
neck  and  to  the  ear,  whidi  was  made  to  rest  on  the  hin- 
der  part  of  the  share.  They  assured  me  that  their 
ploughs  were  considerably  improved  by  this  means. 

With  respect  to  the  form  of  our  shares,  I  must  refer 
my  readers  to  the  description  of  them  which  I  have 
already  given  in  my  work  entitled  "  Beschreibung  der 
nutz  barsten  neuen  Ackergemethe/'  heft  i.,  tafl  iv.,  fig. 
1,  2,  and  3.  As  the  socket  of  the  share  ought  to  be 
very  carefully  united  to  the  bo<fy  of  the  plough,  and  espe- 
cially to  the  mould-board,  many  smiths  find  it  an  ex- 
oeedbigly  difficult  matter  to  execute  this  work ;  but  this 
difficulty  would  be  got  rid  of  if  th^  procured  a  model  or 
mould  of  iron,  around  which  the  share  may  be  cast  in  a 
miiform  manner.  Thqr  can  then  cast  the  iron  of  the  shares^ 
giving  to  them  the  foUowing  form  and  thickness : — 
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When  this  plate  has  been  curved  on  the  model,  it  fits 
the  body  of  the  plough  venr  well,  and  carries  the  furrow 
slice  on  to  the  mould-board  with  the  least  possible  degree 

offiriction.  i      r.     i? 

This  socket  is  applied  to  the  neck  or  sheath  ot  the 

VOL,  II,  ^ 
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plough,  which  is  lengthened  about  a  foot'for  the  purpose 
of  receiving  it ;  it  is,  of  course,  understood  that  the  fonn 
of  this  part  must  be  made  perfectly  similar  to  that  of  the 
share.  See  my  work  above  mentioned,  heft  i.,  tafl  v., 
fig.  15  and  16. 

The  neck  or  forepart  of  the  plough  serves  to  unite 
together  the  different  pieces  at  their  lower  extremity; 
it  shdes  along  at  the  bottom  of  the  fmrow,  supporting 
itself  against  the  unturned  earth.  In  front  the  neck  or 
sheath  is  introduced  into  a  mortice,  and  at  the  back  the 
left  handle  is  united  to  it  in  a  similar  manner.  The 
socket  ought  to  have  two  sides,  both  perfectly  connected 
together,  the  under  one  and  the  lefthand  one  which  unite 
in  forming  a  right  angle. 

In  general,  and  in  all  good  ploughs,  the  socket  is  pro- 
tected with  bands  of  iron  as  well  on  the  lower  portion 
as  on  that  which  rubs  against  the  unturned  earth ;  by 
this  means  the  friction  is  considerably  diminished,  and 
the  wood  preserved  from  being  worn  away  so  soon  as  it 
must  inevitably  have  been  without  this  precaution.  The 
same  may  be  observed  with  regard  to  ploughs,  the  whole 
sockets  of  which  are  formed  of  forged  or  cast  iron ;  these 
are  principally  intended  for  the  purpose  of  breaking  up 
meadow  land ;  many  of  them  are  in  use  in  the  low  coun- 
try and  in  the  marshes  in  the  neighbourhood  of  the 
Oder. 

The  length  of  the  share  determines  that  of  the  body  of 
the  plough.  The  question  has  been  much  disputed, 
whether  or  not,  the  breadth  being  equal,  that  share,  the 
triangle  of  which  is  long,  will  not  be  superior  to  that  in 
which  the  triangle  is  short,  and  consequently  to  that  in 
which  the  angle  is  less  acute.  Those  who  argue  in  sup- 
port of  the  former  opinion,  allege  in  defence  of  it,  that 
the  more  acute  the  angle,  the  more  easily  does  it  enter 
the  ground ;  or,  to  speak  scientifically,  the  less  sensible 
the  obliquity  of  a  surface  is,  the  greater  will  be  the  fadli^ 
with  wmch  a  body  can  be  raised  on  it.  But  here,  as  in 
most  cases,  that  which  is  gained  in  power  is  lost  in  speed ; 
and  thus  the  results  are  rendered  equal.    The  longer  the 
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body  of  a  plotigh  iS|  the  greater  will  be  the  frictioti 
and  consequently  the  more  laborious  will  it!  pro« 
gress  be;  therefore  it  would  be  Mpedient  to  make 
the  bodiei  of  ploughs  very  6hort>  if  it  were  not  that  their 
progressive  motion  would  be  rendered  less  straight  and 
regular,  and  if  when  longer  they  had  not  more  firmneii 
both  on  the  left  side,  which  rests  against  the  unturned 
earth,  and  on  the  lower  part.  Small's  ploughs  have 
short  bodies,  while  Baily's  have  long  ones }  the  latteri 
therefore,  proceed  more  evenly  and  steadily,  and  can  be 
confided  to  tinskilfdl  hands  with  greater  si^ety. 

The  mouid-board  is  that  part  of  the  plough  which 
characteri«es  it,  and  serves  to  distmguish  it  from  all  other 
agricultural  implements.  This  part  ought  to  raise  the 
sUce  which  has  been  separated  by  the  coulter  and  share, 
to  ttmi  it  over  and  thrW  it  into  the  farrow  which  wai 
previously  made.  H^^,  then,  is  the  greatest  degree  of 
resistance^  and  th6  ease  with  which  it  may  be  overcome 
depends  upon  the  eonstruction  of  thid  part  of  the 
plough.  The  mould-board  is  usnally  made  of  a  thin 
boara  nailed  to  the  right  side  of  the  nead  of  the  plough» 
near  to  the  share,  and  the  hinder  part  of  which  is 
maintained  in  its  proper  place,  imd  fixed  to  the  handle 
and  head  of  the  plough  by  means  of  one  or  two  rests* 
The  obUqtte  and  advanced  surface  of  this  board  enables  it 
to  throw  the  foirow-slioe  to  die  right  of  it,  but  it  does 
not  turn  it  completely  over ;  for  unless  this  slice  is  tolera^ 
bly  firm  and  consistent,  it  will  still  adhere  partially  to  the 
soil.  In  order  that  this  may  be  properly  accomplished^ 
the  length  of  the  niiould-board  at  its  hmder  extremity 
ou^ht  to  be  half  the  size  of  the  slice  raised  by  the  plough. 
It  IS  also  requisite  either  that  the  mould-board  should 
form  a  more  obtuse  angle  with  the  left  side  of  the  plough^ 
or  that  it  should  be  very  long.  In  either  of  these  cases 
the  weight  of  the  earth  and  the  friction  will  render  the 
progress  of  the  plough  difficult,  because  the  whole  weight 
of  uie  earth  rests  upon  the  mould^board  until  it  has 
passed  its  extremity.  The  quantitj^  of  earth  which  rests 
against  the  mould«board^  and  the  friction  produced  by  it, 

c  2 
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are  the  very  causes  which  retard  the  progress  of  the 
plough. 

But  if  the  mould-board  were  so  constructed  as  to 
enable  it  to  free  itself  from  this  load  of  earth  sooner,  the 
plough  would  be  considerably  lightened.  This  constitutes 
the  great  advantage  which  curved  mould-boards  have 
over  others,  especially  when,  as  I  have  before  mentioned^ 
they  unite  with  the  share  in  forming  an  even  and  unin- 
terrupted  surface.  By  means  of  this  curvature  the  slice, 
in  passing  over  the  share  and  on  to  the  mould-board,  is 
tunied  on  its  own  axis ;  so  that  when  the  revolution  is 
half  performed,  it  hardly  touches  the  plough,  but  is  im- 
pelled  towards  the  opposite  side  by  its  own  weight,  and 
only  requires  a  very  slight  touch  of  the  posterior  point  of 
the  ear  to  turn  it  over  as  thoroughly  as  is  neces- 
sary. 

There  are  still  various  conflicting  opinions  with  respect 
to  the  form  which  it  is  desirable  should  be  given  to  a 
mould-board,  as  well  as  with  regard  to  that  which  is  best 
calculated  to  turn  over  the  slice  in  the  easiest  and  most 
complete  manner.  In  the  "  Museum  of  Natural  History," 
No.  4,  p.  322,  there  is  a  very  circumstantial  mathemati- 
cal calculation  given  by  president  Jefferson,  of  the 
United  States,  wfich  almost  exactly  answers  to  the  mould- 
board  of  Small's  ploughs.  Baily  has  written  a  paper  in 
some  other  work,  in  which  he  endeavours  to  prove  that 
his  plough  is  the  best ;  but  the  opinions  of  husbandmen 
are  still  divided  between  the  respective  merits  of  the  two. 
The  latter  raises  the  slice  almost  insensibly,  and  causing 
it  to  perform  two-fifths  of  a  circle,  turns  it  over  on  its 
axis ;  Baily's  plough  produces  a  similar  effect,  but  in  a 
less  perfect  manner.  Small's  instruments  are  best 
adapted  for  ploughings  which  extend  to  more  than  eight 
inches  in  depth ;  while  those  of  Baily  do  the  work  quite 
as  well  when  merely  superficial  ploughings  are  requisite ; 
and  as  the  latter  do  not  need  so  much  care  and  attention, 
and  it  is  easier  to  remedy  error  or  accidents  in  them  than 
in  Small's  ploughs,  they  are  perhaps,  on  the  whole,  pre- 
ferable, especially  as  they  are  more  easily  guided.     The 
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differences,  however,  which  exist  in  the  various  forms  can 
only  be  explained  by  reference  to  the  ploughs*themselves. 
The  mould-board  of  Small's  plough  ia  deeper ;  Tt  raises  the 
earth  higher  before  throwing  it  on  one  side,  and  it  also 
turns  it  over  more  quickly.  From  being  higher  and 
shorts  it  sustains  less  firiction ;  the  difference,  however, 
with  respect  to  this  point  is  only  observable  in  deep 
ploughings.  These  two  ploughs  are  equally  capable  of 
gradually  and  obUquely  raising  the  slice,  and  of  conduct- 
ing it  on  an  even  surface  firom  the  point  of  the  share  to 
the  mould-board  which  turns  it  and  throws  it  on  one 
side.  The  mould-boards  of  both  of  them  get  rid  of  the 
earth  a  great  deal  sooner  than  flat  ones  do.  For  common 
use,  Bail/s  plough  may  be  regarded  as  the  best  that  can 
possibly  be  had;  although  the  ploughings  performed 
with  SmiJl's  plough  are  far  more  perfectly  and  beautifully 
executed  when  tins  instrument  is  well  made. 
.  Curved  mould-boards  are  also  frequently  made  of  wood ; 
but  when  this  is  the  case,  the  blocks  must  be  chosen  of 
sufficient  thickness  to  allowtheir  receiving  the  proper  form, 
and  they  must  likewise  be  covered  with  plates  of  iron, 
otherwise  they  will  soon  wear  away  and  become  uneven 
and  rough.  Cast-iron  mould-boards  are  much  cheaper, 
and,  provided  that  the  iron  is  not  too  brittle,  are  also 
more  durable ;  besides,  iron  has  another  great  advantage 
over  wood,  it  causes  less  friction,  and  when  polished 
retains  less  earth  on  its  surface. 

Most  of  those  mould-boards  which  are  not  curved 
turn  the  slice  over  in  a  veiy  imperfect  manner ;  only  a 
portion  of  the  earth  raised  by  the  share  is  thrown  above 
that  which  previously  formed  the  surface,  unless  indeed 
the  earth  consist  of  a  continuous  strip  of  turf  adhering 
to  itself.  In  order  to  produce  a  proper  rever- 
sion of  the  soil,  the  distance  which  separates  the  body  of 
the  plough  from  the  hinder  part  of  the  mould-board 
must  be  much  greater ;  the  mould-board  must  push  the 
earth  much  farther  tlum  would  otherwise  be  necessary, 
and  the  plough  must  trace  a  wide  furrow  even  when  the 
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^Uce  is  narrow.  The  furrow  in  this  case  is  sometimes 
half  as  large  again  as  the  slioe.  In  order  to  throw  this 
slice  to  such  a  distance,  a  greater  degree  of  power  will  be 
requisite  i  because  the  earth  rests  much  longer  on  the 
mould-board.  Those  ploughs,  on  the  other  hwd,  which 
have  a  curved  mould«board|  do  not«  properly  speaking, 
throw  the  slioe  on  one  side,  they  merely  turn  it  on  its 
right  shoulder.  Many  persons  beUeve  that  flat,  uncurved 
mould-boards  turn  the  slioe  over  better,  because  the  sur- 
face of  a  soil  which  has  been  ploughed  with  an  instru-* 
ment  having  one  of  these  is  always  more  even  and  hori- 
zontal. It  is  most  true  that  the  slice  can  be  turned  pver 
much  better  when  the  furrow  wWoh  is  to  receive  it  is 
considerably  mdev  than  the  slice  itself,  Our  ploughs 
turn  the  soH  over,  so  that  one  vlioe  rests  upon  another  iu 
the  manner  here  Tepresented, 


The  above  form  is  eicactly  the  inclination  at  which  the 
spaces  which  are  left  open  between  each  of  the  slices  are  most 
likely  to  effect  the  amelioration  of  the  soil  in  the  best  and 
most  perfect  manner ;  by  this  means  the  air  is,  in  a  man- 
ner, enclosed  in  the  soil  and  brought  into  contact  with  the 
inferior  and  under  portion  of  it«  These  voids  also  serve 
to  retain  the  water  deposited  by  rain,  &c,  i  and  when 
this  moisture  is  evaporated  by  heat,  it  tends  greatly  to 
improve  the  land,  and  the  soil  gradually  settles  down 
and  fills  up  all  the  interstices.  This  surface  contaii^  as 
many  prisms  as  there  are  lines  or  streaks,  and  has  many 
more  points  of  oontaot  with  the  atmosphere  than  a  hon^ 
ssontal  surface  could  possibly  have  i  the  harrow  also  acts 
more  efficiently  on  it  than  on  an  even  surface,  not  only 
pulveriaing  the  soil  completely,  but  also  tearing  up  all  the 
roots  which  it  contain^,  Therefore,  in  all  soiliwbich  require 


AGBICULTUBAL  IMPLEMENTS.  81 

to  be  divided  and  loosened,  this  inclinatioh  of  the  slices  is 
attended  with  manifest  advantage ;  and  it  is  only  on  light 
soils  that  it  can  by  any  possibility  prove  prejudicial. 
Agriculturists,  whose  land  is  of  a  light  and  Mable  nature, 
n^  not  trouble  themselves  about  the  form  of  their 
ploughs ;  they  may  continue  to  employ  those  generally 
usedin their  vicinity,  however  imperfect  they  maybe. 
Nor  would  our  ploughs  be  productive  of  tm  bad  effects, 
because  light  s<^dy  soils  not  possessing  any  oonsistenc^ 
will  soon  sink  down  and  fill  up  thos6  mterstices  which 
would  otherwise  remain  empty. 

Lastly,  there  are  convex  mould-boards  made  of  wood 
or  iron ;  these  are  chiefly  met  with  in  the  neighbourhood 
of  the  Rhine.  Ploughs  of  this  kind  turn  up  the  soil 
quickly,  and  progress  without  difficulty ;  but  they  do  not 
turn  the  slice  over  well  unless  their  mould-boards  are 
made  very  long,  which  would  tend  greatly  to  increase  the 
MctionL 

The  piece  by  means  of  which  the  lower  part  of  the 
plough  IS  united  to  the  deam,  and  which  forms  the  ante- 
rior portion  of  the  body  of  the  plough,  is  termed  the 
"  nedc"  or  *'  throat ;"'  it  is  usually  made  of  wood ;  and 
it  is  only  in  Small's  ploughs  that  it  is  formed  of  iron.  In 
all  improved  ploughs  this  piece  is  not  perpendicular  at 
the  lower  part  oi  the  instrument,  but  is  inclined,  so 
that  the  highest  part  of  it  at  the  back  forms  an  angle  of 
from  80  to  85  degrees.  By  means  of  this  inclination 
that  part  of  it  which  immediately  follows  the  coulter 
is  better  able  to  overcome  the  resistance  which  it  encoun- 
ters, and  is  not  so  soon  worn  by  friction.  When  the 
mould-board  does  not  preserve  it  from  wearing,  recourse  is 
had  to  another  means  of  rendering  it  sharp ;  a  strip  of 
iron  is  then  affixed  to  it,  or  that  piece  of  iron  which  ter- 
minates the  plough  on  the  left  hand  side  is  lengthened  ;* 
this  is  the  case  in  Small's  ploughs.  Some  ploughs  are  to 
be  met  with  in  which  the  coulter  rests  immediately  on  the 
throat,  and  forms  the  extremity  of  it,t  but  they  are  de- 

*  Besehnelbimg  der  Ackerger&the.    Heft.  i.  Tafl  2,  fig.  II. 
tlhld.    H«(t  L  TiA  a, flg.  IL  A. 
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prived  of  the  advantage  resulting  fix)m  this  prolongation  of 
the  left  side,  which  cannot  take  place  without  increasing  the 
friction.  However  undeniably  advantageous  this  incUna- 
tion  of  the  throat  may  be,  many  ploughs  are  constructed 
in  which  it  is  maib  to  turii  in  qUe  an  opposite  direction. 
A  very  slight  examination  will,  however,  enable  us  to 
perceive  that  such  an  arrangement  is  much  less  advanta- 
geous, and  that  it  renders  this  portion  of  the  plough  much 
less  durable. 

The  beam  is  that  portion  by  means  of  which  the  pro-  . 
gressive  motion  that  causes  it  to  move  through  the  earth 
is  communicated  to  the  body  of  the  plough,  and  which 
regulates  the  line  of  draught  which  it  is  impossible  to 
attach  to  the  body  itself. 

The  beam  is  usually  affixed  to  the  forepart  of  the  body 
of  the  plough  by  means  of  the  neck  or  throat,  and  to  the 
hind  part  by  means  of  the  left  handle.  The  union  of  these 
parts  ought  to  be  effected,  so  that  when  the  draught 
power  is  attached  to  the  proper  place,  the  plough  shall 
move  horizontally  through  the  earth  at  the  same  depth  to 
which  it  was  first  intromiced. 

If  the  beam  is  raised  too  high  in  front,  or  if  the  neck  is  too 
long,  the  share  is  apt  to  penetrate  too  deeply  into  the  soil ; 
it  is  then  said  that  the  plough  moves  on  its  point  \  on  the 
other  hand,  if  the  beam  is  too  low  and  the  neck  too  short, 
the  share  has  then  too  great  a  tendency  to  rise  out  of  the 
soil.  The  plough  ought  to  move  horizontally  forward,  or 
at  any  rate,  parallel  with  the  surface  of  the  land,  and  at 
the  same  depth  at  which  it  was  first  placed,  so  that  the 
lower  part  of  the  share  and  the  under  side  of  the  heel  of 
the  plough  shall  be  at  equal  distances  from  the  surface. 
This  horizontal  motion  is  communicated  to  wheel  ploughs 
by  means  of  a  lever,  or  by  elongating  or  shortening  the 
beam.  In  those  which  are  without  wheels,  or  in  other 
words,  in  swing  ploughs,  the  same  effect  is  produced  by 
elevating  or  depressing  the  line  of  draught  which  is  affixed 
to  the  bridle  at  the  end  of  the  beam ;  but  the  eleva- 
tion of  the  beam  then  acts  inversely  on  the  share,  to 
which  it  communicates  a  tendency  to  penetrate  deeper 
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into  the  earth.  When  this  is  the  case,  the  share  no 
longer  proceeds  horizontally,  it  tears  rather  than  cuts  the 
soil,  and  the  labour  of  the  draught  cattle  is  rendered  ex- 
ceedingly fatiguing.  It  is  on  this  account  that  in  wheel 
ploughs  the  throat  is  not  firmly  morticed  into  the  beam, 
but  merely  affixed  to  it  by  means  of  a  wedge,  and  that 
some  little  play  is  allowed  in  the  mortice,  which  serves  to 
unite  the  beam  with  the  handles,  in  order  that  the  beam 
may  be  raised  or  lowered  at  pleasure  by  means  of  a 
wedge.  But  where  this  is  the  case,  the  labourers  are  too 
apt  to  alter  the  position  of  the  wedges  in  order  to  be 
more  certain  that  the  share  will  not  rise  out  of  the 
ground.  Notwithstanding  this,  the  plough  cannot  pene- 
trate to  any  very  great  depth,  being  prevented  by  the 
beam,  which  is  itself  restrained  by  the  axis  of  the  fore- 
wheels  on  which  it  rests.  The  beam  in  this  case  exer- 
cises a  -  very  great  degree  of  pressure  on  the  axis,  and 
thereby  increases  still  further  the  obstacles  which  the 
draught  cattle  have  to  overcome.  This  may  be  carried 
to  such  an  extent  as,  on  tenacious  soils,  to  cause  the  beam 
to  snap  at  that  place  to  which  the  bridle  is  affixed.  In 
wheel  ploughs  this  defective  position  of  the  beam  is  not 
so  sensibly  felt,  and  does  not  matter  so  much,  but  in  swing 
ploughs  the  labourer  can  with  difficulty  contend  against 
the  inconveniences  occasioned  by  it. 

The  length  of  the  beam  varies  both  in  wheel  and  in 
swing  ploughs.  The  longer  it  is,  that  is  to  say,  the  more 
distant  the  point  of  traction  is  from  the  body  of  the 
plough,  the  more  steady  will  the  motion  of  this  instru- 
ment be,  because  then  the  slightest  deviation  of  the 
share  will  be  sensibly  felt  at  the  extremity  of  the  beam  v 
but  this  increase  of  length  tends  materially  to  diminish 
the  strength  of  the  beam ;  and,  consequently,  it  must  be 
made  thicker  in  proportion  as  it  is  elongated. 

Small's  ploughs  have  shorter  beams  than  Baily's,  and 
that  is  one  reason  that  they  are  more  apt  to  deviate  fix>m 
the  straight  line.  The  beams  of  most  wheel  ploughs  are 
usually  made  longer  than  is  necessary^  so  much  so  that 
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they  I»oject  far  beyond  the  axis.  The  point  of  the  beam 
whioh  rests  on  this  axis  may  be  drawn  nearer  to  the  body 
of  the  plough,  or  placed  at  a  greater  distance  from  it  as 
ciroumstances  seem  to  render  necessary ;  in  the  former 
ease,  the  point  of  the  share  will  be  rcosedi  and  in  the 
latter,  depressed.  In  order  to  effect  these  modifications, 
several  holes  are  made  in  the  beam,  to  any  one  of  which 
the  ring  at  the  end  of  the  chain  may  be  affixed  by 
means  of  notches  or  of  a  pia,  called  a  cheek,  and  the 
plough  let  down  to  a  greater  depth  below  the  axis,  or 
taken  up. 

Viewed  in  its  horizontal  direction,  the  beam  has  not 
the  same  tendency  as  the  body  of  the  plough,  but  rather 
inclines  a  Uttle  to  the  right.  If  the  beam  were  placed  in 
an  exact  line  with  the  left  side  of  the  body  of  the  plough, 
the  share  would  not  indine  sufficiently  towards  the  left, 
and  would  have  a  tendency  to  rise  out  of  the  soil.  In 
constructing  a  plough,  however,  if  sufficient  care  has 
not  been  ti^en  to  avoid  this  inconvenience,  some  means 
must  be  sought  to  remedy  it ;  this  is  effected  in  wheel 
ploughs  by  placing  the  beam  on  the  left;  side  of  the  axis, 
and  in  others,  b^  attaching  the  line  of  draught  to  the  last 
hole  on  the  nght  side  of  the  bridle  or  regulator. 
But  this  effect  will  always  prevent  the  possibility  of 
cutting  wide  furrow-slices,  even  when  such  a  proceeding 
appears  to  be  advisable.  Ajb  the  beam  is  always  a  little 
smaller  towards  the  foremost  end,  the  wood  is  raised  a 
Uttle  on  the  left  side,  while  the  opposite  one  is  left  per- 
fectlv  straight. 

The  handlea  are  those  pieces  of  wood  by  the  means  of 
which  the  labourer  introduces  the  plough  into  the  soil, 
and  corrects  its  deviations.  Properly  speaking,  these 
are  not  used  for  the  purpose  of  directing  the  plough, 
since,  if  it  is  well  made,  it  will  of  its  bwn  accord 
pursue  the  path  traced  out  for  it.  But  when  this  instru- 
ment encounters  some  extraordinary  obstacle,  and  one 
or  more  of  its  parts  receive  a  shock  which  causes  it  to 
deviate  from  a  cbreet  line,  it  is  then  the  office  of  the 
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plougluxian  to  restore  it  to  itg  proper  position ;  \mt  this 
must  not  be  done  by  needless  violence,  but  by  a  tem- 
perate and  gentle  exertion  of  str^^b.  He  ought  to  be 
so  well  aeeustomed  to  his  duly  as  to  be  able  to  feel  at 
once,  by  the  sensation  eommunioated  to  his  hand,  any 
deviation  of  the  plough,  however  slight,  and  to  be  ready 
to  remedy  it,  as  it  were  abnost  instinctively*  by  an  oppo- 
site movement. 

Ploughs  are  made  with  either  one  or  two  handles,  but, 
in  point  of  fiu)t,  only  one  is  necessary,  namely,  the  Idt. 
Most  apculturists  prefer  wheel  ploughs  with  only 
one  handle,  in  order  that  a  ploughman  who  is  accustomed 
to  the  use  of  them  may  have  his  right  hand  at  Ubertnr  to 
use  the  whip,  or  tbat  little  instrument  by  means  of  which 
he  removes  roots  or  rubbish  and  earth  which  may  be  col- 
lected on  the  mould-board,  or  in  front  of  the  plough. 
Two  bandies,  they  affirm,  render  the  ploughman  idle,  and 
encourage  him  to  lean  on  the  plough,  by  which  the  labour 
of  the  dmght  cattle  is  considerably  augmented.  Never- 
theless, it  cannot  be  denied  that  tl^  right  handle  is  occa- 
sionaDy  useful,  that  it  assists  matmally  in  fixing  the 
plough  in  the  soU,  and  in  overcoming  those  obstacles 
which  it  enoountei«  more  quickly ;  and  that,  moxwver, 
when  this  handle  is  held  with  a  firm  grasp,  and  with  the 
right  arm  digbUy  bent,  it  acts  in  opposition  to  the  earth, 
wnich,  resting  heavily  on  the  mould-board,  might  easily 
cause  the  plough  to  incline  towards  the  left,  and  render 
the  slices  imeven. 

In  common  wheel  ploughs  the  handles  are  placed  at 
the  hinder  extremit;^  of  the  plough,  in  order  that  by 
their  means  a  i^uffioient  degree  of  perpendicular  pressure 
may  be  exercised  upon  it  when  it  is  desirable  that  the  in- 
strument shall  penetrate  more  deeply  into  the  soil ;  but 
abould  the  soil  be  hard,  the  only  e^ect  produced  by  this 
pressure  will  be  the  raising  of  the  point  of  the  share. 
In  English  ploughs  without  wheels,  the  handles  or  stilts 
are  brought  i^ore  forward  towards  the  front  of  the  in- 
strument, aod  placed  at  the  point  where  it  experiences 
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the  greatest  resistance :  on  their  re-ascension  at  the  back 
of  the  plough  they  are  extended  to  a  sufficient  and  suit- 
able length.  By  means  of  these  levers  the  labourer, 
without  any  great  degree  of  exertion  of  strength,  is 
enabled  to  resist  all  the  deviations  of  the  plough. 

But  the  sUghtest  presstire  on  these  handles  is  here  so 
sensibly  felt,  that  the  chief  difficulty  attending  the  use 
of  these  ploughs,  is  to  make  the  ploughman  abstain  from 
all  violence,  and  £rom  all  sudden  jerks  of  the  hand.  In 
general,  men  who  have  never  ploughed  before,  are  easily 
taught  the  use  of  swing  ploughs,  and  how  to  guide  and 
manage  them ;  whereas,  those  who  have  been  accustomed 
to  this  operation  all  their  lives,  almost  invariably  commit 
the  great  error  of  leaning  too  heavily  on  the  handles. 
As  soon  as  a  person  is  accustomed  to  manage  the  handles, 
to  raise  the  hinder  part  of  the  plough  a  little  when 
it  seems  disposed  to  quit  the  ground,  and  to  press  upon 
it  when  it  penetrates  too  deeply,  the  direction  of  these 
swing  ploughs  becomes  so  easy  that  a  child  of  twelve  years 
old  might  manage  them.  It  is  only  when  the  land  is 
unequal  or  hilly,  or  when  the  plough  meets  with  some 
unexpected  obstacle,  that  the  ploughman  is  obliged  to 
have  recourse  to  the  handles,  in  order  to  keep  the  plough 
in  the  direction  which  it  ought  to  go.  Many  persons 
have  imagined  that  it  is  difficult  to  turn  ploughs  without 
wheels,  when  they  have  reached  the  end  of  the  piece 
which  is  to  be  ploughed,  and  when  it  becomes  ne- 
cessary to  commence  a  fresh  furrow  ;  but  they  are  quite 
wrong,  for  there  is  no  other  plough  with  which  this  can 
be  so  easily  effected.  All  that  is  requisite  to  be  done,  is 
for  the  labourer  to  incline  the  instrument  on  the  right 
side,  suffer  the  draught  cattle  to  pull  it  round,  right  it  by 
means  of  the  handles,  raise  these  latter  a  little,  in  order 
to  enable  the  share  to  penetrate  the  soil,  and  then  allow 
the  plough  to  proceed  on  its  course. 

It  always  ought  to  be  possible  to  regulate  a  plough  so 
as  to  cause  it  to  make  the  furrows  of  the  width  and 
depth  which  we  wish  them  to  be.    The  arrangement  by 
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means  of  which  this  is  eflTected,  is  attached  to  the  ex- 
tremity of  the  beam,  and  is  very  different  in  wheel 
ploughs  £rom  those  which  are  without  wheels. 

In  the  former,  when  the  part  of  the  beam  which  ex- 
tends from  the  point  where  it  rests  on  the  axis,  to  the 
body  of  the  plough,  is  elongated,  the  plough  has  a  greater 
tendency  to  penetrate  into  the  earth ;  whereas,  if  it  were 
shortened,  the  contrary  effect  would  be  produced.  Those 
holes  which  are  observable  in  the  middle  of  the  beam, 
are  intended  to  effect  this  elongation  or  a  diminution  of 
length.  Sut  where  the  desired  effect  cannot  thus  be 
produced  as  perfectly  as  is  necessary,  a  r^ulator  b  gene- 
rally placed  in  front  of  the  throat,  or  wedges  are  inserted 
at  the  hinder  end  of  the  beam,  by  the  means  of 
which  this  latter  majr  be  raised  or  lowered.  The  regu- 
lators are  constructed  in  various  ways.  In  wheel  ploughs, 
on  the  mechanism  of  which  greater  care  is  usually 
bestowed,  their  effect  may  be  graduated  in  an  almost 
insensible  manner.  They  are  often  so  conlsived  that  by 
these  means  the  breadth  of  the  furrow-sUce  may  be  in- 
creased or  diminished :  for  example,  if  the  beam  is  in- 
clined more  to  the  right,  the  share  will  be  turned  more 
to  the  left,  and  will  cut  a  wider  stice.  In  order,  however, 
to  cut  the  farrow-slices  of  any  considerable  width,  the 
point  at  which  the  draught  power  is  attached  to  the  fore- 
wheels  must  be  altered ;  and  this  is  effected  by  means  of 
a  regolator.  By  means  of  the  teeth  of  this  last- 
mentioned  piece,  the  traces  and  the  wheel  carriage 
may  be  shifted  to  the  right  or  the  left  at  pleasure. 
The  contrivances  attached  to  ploughs  to  effect  this 
purpose  are  numerous  and  various;  but  there  is  no 
occasion  to  give  a  special  description  of  each.  The  most 
simple,  certainly  are  the  best ;  and  this  will  be  found  in 
the  description  of  the  Norfolk  plough,  by  Dickson.  This 
is  the  most  perfect  wheel  plough  of  any  with  which  I  am 
acquainted.  The  regulator  is  made  of  iron,  and,  conse- 
quently, is  rather  more  expensive.  Nevertheless,  if  we 
come  to  consider  on  the  one  side  how  much  more  durable 
iron  is,  and  wilii  what  rapidity  the  bar  may  be  suspended, 
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in  the  notches  j  and  on  the  othei*  hand,  how  apt  inven-^ 
tions  of  a  Bimilar  kind  are  to  break  when  constructed 
of  lighter  materials,  and  the  difficulty  in  making  them 
sufficiently  firm,  we  shall  come  to  consider  it  as  very 
economical.  The  Norfolk  plough  is,  however,  only  cal- 
culated for  very  light  ploughings  which  do  not  exceed 
three  inches  in  depth. 

In  order  to  regulate  the  depth  to  which  a  plough  shall 
penetrate  the  earth,  it  is  only  necessary  to  raise  or  lower 
the  line  of  draught  attached  to  the  bridle  at  the  extre- 
mity of  the  beam^  or  to  advance  this  point  or  draw  it 
back.  If  we  wish  to  determine  before  hand,  according 
to  a  given  height  taken  from  the  point  of  draught  of  the 
animals,  and  according  to  a  certam  length  of  traces,  to 
what  depth  the  plough  will  penetrate  the  soil,  a  straight 
line  must  be  drawn  from  the  former  to  the  body  of  the 
plough,  passing  by  that  point  at  which  the  traces  are  at- 
tached to  the  beam.  The  plough  enters  the  earth  at  the 
place  where  this  Hne  falls.  The  lower  the  point  to  which 
the  traces  are  attached,  the  nearer  will  the  extremity  of 
this  line  approach  the  point  of  the  share ;  and  the  higher 
it  is,  the  fiirther  will  it  rise  on  the  body  of  the  plough. 
But  in  using  swing  ploughs,  it  is  quite  sufficient  to 
know  that  by  lowering  the  point  to  which  the  traces  are 
attached,  the  ploughmgs  will  be  rendered  more  super- 
ficial I  and  that  by  raising  it,  the  depth  to  which  the 
plough  penetrates  the  soil  will  be  increased.  The  most 
superficial  examination  wiU  convince  any  person  who  has 
a  swing  plough  before  his  eyeSi  that  this  raising  or  lower- 
ing can  be  efiected  with  tne  utmost  facility  and  promp- 
titude. 

By  means  of  this  regulator  a  tendency  may  also  be 
communicated  to  the  plough,  which  leads  it  to  incline 
more  to  the  left  or  the  right ;  or,  in  other  words,  to  cut 
larger  or  smaller  slices.  To  eflTect  the  first,  the  bar  is 
attached  more  to  the  right ;  and  to  effect  the  second^ 
more  to  the  left;. 

Although  the  use  of  wheel  ploughs  is  so  widely  dif- 
fused, that  in  some  parts  of  Germany  the  farmers  have 
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no  idea  of  ploughs  without  wheels^  these  latter  are  very 
useless  appendages,  excepting  in  a  veiy  few  isolated 
cases.  They  increase  the  weight  which  the  draught 
cattle  puU,  without  producing  any  advantage,  and  seem 
to  owe  their  invention  to  erroneous  views>  wd  the  intra* 
duction  to  their  ingenious  appearance. 

Wheels  never  can  contnJbute  to  lighten  the  load ;  for 
when  a  plough  is  properly  regulated,  me  extremity  of  the 
beam  sc^ffcely  touches  the  axis.  It  is  only  when  some 
defective  tendency  of  the  instrument  drags  it  into  the 
soil,  that  the  beam  rests  heavily  on  the  axis,  and  then  the 
resistance  opposed  by  the  plough  is  rendered  greater 
from  the  line  of  draught  being  interrupted  and  receiving 
three  distinct  tendencies :  one  from  the  point  of  draught 
to  the  under  part  of  the  fore  wheels ;  the  second,  from 
this  point  rising  towards  that  point  of  the  beam  to  which 
the  bridle  is  attached ;  and  the  third,  from  this  latter 
point  to  the  share. 

It  is  a  very  general  opinion  that  the  addition  of  wheels 
renders  the  motion  of  the  plough  firmer  and  straighter, 
and  that  by  their  assistance  the  instrument  is  better  able 
to  resist  those  obstacles  which  might  turn  it  aside  from 
the  direction  which  it  ought  to  follow,  and  that  they 
render  the  task  of  guiding  it  less  difficult.  But  they  can 
only  produce  these  effects  by  lowing  the  beam  being 
made  longer,  so  that  the  length  of  the  lever  may  give  it 
sufficient  strmigth  to  resist  me  deviations  of  the  snare  j 
and  in  this  case,  when  the  resistance  is  of  a  nature  which 
admits  of  its  being  easily  overcome  by  a  plough^  it  will 
be  possible  to  surmount  it  quite  as  easily  with  a  swing 
as  with  a  wheel  plough ;  and  as  the  shortness  of  the 
beams  of  swing  plcmghs  is  the  chief  cause  of  their  being 
so  liable  to  be  thrown  on  one  side,  when  they  are  weU 
made  they  are  so  constructed  as  to  give  the  labourer 
sufficient  command  over  them  to  prevent  this  deviation^ 
an  advantage  which  cannot  be  given  on  wheel  ploughs. 
Even  when  this  resistance  is  not  of  a  nature  to  admit  of 
its  being  easily  overcome  by  the  instrument^  swing 
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ploughs  are  prdSerable,  because  they  run  much  less  risk 
of  being  broken  by  the  efforts  of  the  cattle^  in  con- 
sequence of  their  springing,  as  it  were,  aside;  and 
besides,  a  ploughman  who  is  accustomed  to  guide  them, 
will  feel  at  once,  by  the  sensation  communicated  to  his 
hands,  whether  or  not  it  is  possible  to  overcome  the 
obstacle  which  presents  itself;  and  can,  therefore,  by 
means  of  a  slight  pressure,  assist  the  instrument,  and  if 
necessary  turn  it  aside,  so  as  to  prevent  it  from  sus- 
taining any  injury. 

I  used  to  be  of  opinion  that  a  large  wheel  plough  was 
best  adapted  for  the  purpose  of  tilling  stony,  imeven 
ground,  fall  of  roots,  or  oi  clearing  an  uncultivated  soil ; 
but  experience  has  convinced  me  of  my  error.  I  have 
broken  up  land  filled  with  roots  of  trees,  by  means 
of  Sm^'s  plough,  and  Baily's,  and  with  a  draught 
power  far  less  than  that  which  would  have  been  requisite 
to  work  a  large  wheel  plough.  I  have  tilled  land  of  this 
nature  with  only  two  horses,  on  which  it  would  have 
been  impossible  to  make  use  of  a  large  wheel  plough, 
without  attaching  at  least  six  horses  to  it.  I  must,  how- 
ever, confess,  that  the  chief  cause  of  the  advantage  of 
these  swiQg  ploughs  arose  in  part,  if  not  wholly,  from 
the  coulter  having  been  firmly  fixed,  in  the  manner 
recommended  by  Small. 

If  ploughs  without  wheels  lose  a  little  of  their  steadi- 
ness from  the  motion  which  they  experience  at  the  ex- 
tremity  of  the  beam,  this  inconvemence  is  more  than 
compensated  by  the  power  and  command  which  the 
labourer  has  over  them.     By  means  of  the  slightest 

{)ressure  he  can  cause  the  plough  to  incline  towards  the 
eft,  and  thus  cut  a  wider  sUce ;  or,  by  turning  it  towards 
the  right,  he  can  dispose  it  to  quit  the  soil.  By  raising 
the  handles  a  Uttle,  he  can  cause  it  to  penetrate  deeper 
into  the  ground ;  and  by  lowering  them,  prevent  it  from 
entering  any  further,  or  cause  it  to  rise  out  of  the  soil 
altogether.  Where  the  surface  of  the  soil  is  level,  he  has 
no  occasion  to  use  any  of  these  precautions :  all  he  has 
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to  do  is  to  siiffer  the  instrument  to  follow  its  natural 
course.  The  great  superiority  of  swing  ploughs  over 
wheels  is  particularly  striking  on  uneven,  hilly  ground, 
which  is  full  of  risings  and  declivities.  On  such  land 
wheel  ploughs  act  uneqiuilly,  and  trace  furrows  of  various 
depths,  ^s  may  easily  be  accounted  for.  When  they 
f»cend  a  rising  ground,  the  fore-wheels  are  higher  thim 
the  body  of  the  plough,  and,  consequently,  the  point  of 
the  share  is  Ufted  up :  in  this  case  it  only  cuts  a  very  thin 
slice,  and  sometimes  rises  out  of  the  earth  altogether.  On 
the  other  hand,  when  the  plough  is  going  down  hill^  the 
fore-wheels  are  lower  than  the  body  of  the  plough,  and 
then  the  share  penetrates  too  deep.  These  inconveniences 
can  only  be  remedied  by  regulating  the  plough  in  a  dif- 
ferent way  every  time  the  inclination  of  the  soil  varies ; 
all  endeavours  made  by  the  labourer  to  remedy  it  in  any 
other  way  will  be  perfectly  useless.  This  is  never  more 
evident  than  when  a  field,  divided  iato  ridges,  is  ploughed 
across  with  a  wheel  plough :  as  the  fore-wheels  ascend 
the  rising  surfiEice,  the  share  hardly  touches  the  ground ; 
on  the  other  hand,  when  they  descend  iato  the  furrow,  it 
enters  too  deeply.  Now,  with  a  swing  plough,  the 
ploughman  can,  by  means  of  the  long  handles  with  which 
it  is  furnished,  overcome  these  obstacles,  and  trace  an 
even  furrow  without  much  diflSculty  or  the  exertion  of 
mj  great  degree  of  strength. 

All  ploughmen  are  well  aware  of  the  great  diffi- 
culty there  is  in  making  a  wheel  plough  peneteite  a  hard 
lenadous  soil.  Not  one  of  the  numerous  contrivances 
lised  under  similar  circumstances,  nor  of  tha  alterations 
which  are  made  in  the  plough  every  time  it  is  put  in  the 
ground,  nor  the  pressure  on  the  instrument  effected  by 
the  conductor  which  ascends  to  the  beam,  nor  the  bringing 
the  head  nearer  to  the  hinder  part  of  the  perch,  not 
one  of  these  remedies  are  at  all  efficacious,  and  the  opera- 
.tion  is  either  badly  executed  or  caimot  be  performed  at  all. 
A  plough  without  wheels,  having  a  share  which  is,  per- 
haps, a  little  more  pointed,  ought,  when  the  handles  are 
4htly  raised,  to  j^netwte  even  a  bam  floor,  if  such  a 
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thmg  were  necessaiy,  and  if  the  moving  power  attaclied 
to  it  is  sufficient  to  cut  the  hardest  soil ;  indeed;  provided 
that  the  requisite  number  of  draught  cattle  are  employed, 
no  degree  of  draught  or  hardness  of  the  soil  can  impede 
its  action. 

The  greater,  the  simplicity  of  the  medbanism  of  ploughs 
without  wheels,  and  the  increased  sdidity  of  their  parts, 
cannot  be  overlooked ;  they  are  less  liable  to  be  damaged 
or  injured,  and  thus  that  time  is  saved  whidi  is  too  often 
necessaiy  to  be  devoted  to  the  repairing  of  such  imple^ 
ments. 

In  wheel  ploughs^  the  wheels  are  not  always  well 
made ;  there  can  be  no  doubt  that  large  well-rounded 
wheels  are  far  superior  to  those  which  are  small  and  ill« 
constructed :  this  advantage  is  not,  however,  very  great, 
and  does  not  contribute  so  much  to  diminish  4^e  resist* 
ance  as  some  persons  think. 

Sometimes  tiie  wheds  move  round  on  immoveable 
axletsree :  at  others  they  are  affixed  to  the  axle,  or  to  an 
iron  axletree,  which  itsdf  revolves  in  the  body  of  the  wheel 
carriage.  The  latto:  are  generally  preferred,  especially 
when  the  wheels  are  low,  either  because  the  axle  will  not 
thffli  be  so  soon  worn  out  by  the  firiction  of  the  soil,  or 
because,  in  the  other  case,  it  is  impossible  to  prevent 
some  portion  of  earth  from  insinuating  itself  between  the 
smallest  wheel  and  the  axle  on  whidi  it  turns ;  this  plan 
is  not,  however,  without  its  inconveniences. 

Sometimes  the  wheels  are  of  equal  dimensions:  «k 
others,  the  spokes  of  the  right  wheel,  or  that  which  moves 
in  the  fiirrow,  are  increased  to  the  depth  of  the  fiinrow,  ot 
nearly  so.  When  the  wheels  are  of  equal  <£iam^r,  tfa« 
fore  part  of  the  {dough  is  necessarily  placed  in  an  obhque 
position.  This  obliqtiity  increases  the  friction  so  much, 
and  inclines  the  fore  part  of  the  beam  so  much  towards 
the  right,  that  this  plan  k  orAy  practicable  for  superfidal 
pk)ughings  of  not  more  thaji  three  indies  in  d^h. 
Whenev^  it  becomes  necessary  to  plough  the  soil  to  a 
greater  depth,  the  diameter  of  the  ri^t  wheel  must  be 
proportionably  increased  in  order  to  brii^  thjB  wheel-car- 
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imge  into  an  homontal  position.  But  if  two  whedis  of 
unequal  size  are  affixed  to  the  same  axle»  at  each  revdu^ 
tion  the  smaller  one  will  remain  behind,  and  has  to  be 
dragged  after  the  other»  for  two  wheds  of  unequal  di« 
mensions  moving  on  the  same  axis  have  not  an  equal  pro^ 
gressive  motion*  The  right  wheel,  which  is  largest, 
keeps  in'  advance  of  the  other,  and  tends  to  throw  it  on 
the  left  side ;  it  consequently  rubs  against  the  unturned 
soil,  andis  thus  rqpeiled,  so  that  the  wheel  carriage  of  the 
plough  vacillates  and  the  firiotioD  is  considerably  auflr<- 
mented.  If  the  wbeeb  are  diffiarent  in  diameter,  it  is 
highly  requisite  that  at  least  one  of  them  should  move 
round  the  axle. 

.  An  inequality  of  the  wheels  is  likewise  attended  with 
eonsiderahle  inoonveniCToe  ifbea  we  oome  to  plough  with 
raised  ^Arrows.  If  the  fonow  already  radsed  must  be 
still  hitler,  at  the  first  motion  of  the  plough,  the  right 
Fheel  whidi  stands  highMt  is  innnadmtely  placed  in  a 
xmxee  elevated  position,  asud  the  fore  part  of  the  wheel- 
carriage  so  much  indined  that  it  frequently  turns  over, 
and  it  is  impossible  to  fix  the  share  in  the  soil;  it 
likewise  oftenhappens,  when  the  g<»1  indines  on  the  mie 
of  the  funow,  that  the  ri^  wheel  is  obliged  to  move  in 
the  preceding  ridge.  It  is  also  found  that  the  first  and 
last  ftinK)W8  of  large  raised  ridges  are  always  badly  exe- 
cuted, unless  eveiy  care  is  taken  to  arrange  the  plough  so 
that  it  shall  be  capable  of  perfiorming  them  prop^iy, 
which  is  a  matter  of  great  importance  in  this  mode  of 
taBhagland. 

These  9xe  some  of  the  inecmvenienoes  attendir^  the  use 
of  {draghs  with  f ore^wheds,  which  aie  at  best  very  u  seless 
appendages,  and  serve  only  to  increase  the  resistance  and 
the  friction. 

.  The  oiily  ease  in  which  I  can  g»re  the  preference  to 
wheel  {4ou^i8  is,  when  they  are  used  not  for  the  purpose 
of  breeding  up  ikmgh,  uneven^  and  tenacious  soils,  whidi 
oppose  coiBsidaraihfe  resistance  to  the  action  of  the  instru- 
nient>but  mfy  when  they  are  employed  for  the  purpose 
^pofinnaiig  ^hallow  ploushjogs  with  large  ridges  on  « 
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flat  surface.  Here  the  fore  wheels  will  prevent  the  instru- 
ment from  penetrating  too  deeply  into  the  soil^  and  cause 
it  merely  to  pare  the  land.  A  wheel  plough  may  be 
more  easily  arranged  so  as  to  make  it  cut  larger  sUces 
than  a  swing  plough ;  indeed^  this  can  only  be  effected 
with  the  latter  by  a  peculiar  construction. 

Sometimes  a  foot,  similar  to  that  on  which  the  beam 
rests,  is  affixed  to  the  plough  instead  of  wheels ;  and  the 
lower  part  of  this  is  terminated  by  a  kind  of  hoof,  or  by 
A  little  wheel  whidi  occupies  the  place  of  the  coulter. 
At  oth^  times,  two  wheels  are  affixed  to  the  back  of  the 
plough. 

The  plough  most  generally  used  in  Bdgium  is  of  the 
fomar  description  ;  and  Schwertz,  in  his  accoimt  of  the 
agriculture  of  Belgium,  maintains  that  it  is  far  superior 
to  all  other  pkmghs.  The  body  of  this  instrument  c^- 
tainly  is  excellent  in  form ;  but  the  foot  on  which  its 
foremost  part  rests,  and  which  drags  through  the  soil, 
necessarily  intends  to  increase  the  friction.  It  can  hardly 
be  said  to  contribute  to  steady  the  motion  of  the  plough, 
and  it  is  likely  to  prevent  the  ploughman  from  having  as 
much  control  over  the  instrument  as  he  otherwise  would. 
The  only  advantage  whidi  can  be  derived  from  it,  con- 
sists in  its  tendency  to  diminish  the  effect  of  any  erro- 
neous motion  made  by  the  ploughman.  This  addition 
appears  to  have  been  made  solely  because  the  inventor 
feared  that  it  would  be  impossible  to  teach  labourers 
the  proper  method  of  guiding  these  ploughs.  This  foot 
cannot  be  used  on  uneven  ground;  for  as  soon  as  it 
touches  an  elevation,  or  a  stone,  the  point  of  the  share 
rises  out  of  the  ground,  or,  at  any  rate,  to  the  surface  of 
the  soil. 

It  is  always  better  to  substitute  in  place  of  this  foot 
a  small  wheel,  siidiilar  to  that  on  the  skimming  plough. 
This  wheel  occasions  less  friction.  A  similar  wheel  has 
also  been  adjusted  to  the  front  of  the  body  of  the  plough, 
in  the  place  of  the  coulter,  and  the  outside  of  it  sharpened. 
It  is  thought  that  by  this  means  the  separation  of  the 
slice,  especially  if  it.  is  turf,  is  .facil^;ated ;  but  it  cannot 
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be  denied  that  it  is  very  difSicolt  to  cause  this  wheel  to 
penetrate  the  ground.  In  fact,  it  can  only  be  eff»;ted  by 
giving  the  share  too  great  a  t^dency  to  enter  deeply 
into  the  soil,  or  by  means  of  fore-wheels,  which  depress 
the  beam.  Both  these  methods  augm^it  the  friction  and 
the  resistance,  without  proeuiing  any  advantage  which 
would  not  have  been  attained  equally  as  well  by  means  (£ 
the  coulter. 

Endeavours  have  also  been  made  to  add  a  small  wheel 
to  the  hind  part  of  the  plough,  in  order  to  diminish  the 
friction  of  the  heel  at  the  bottom  of  the  frirrow.  The 
inconvenience  of  this  addition  is  manifest. 

A  wheel  with  iron  spokes,  and  without  joints,  has  also, 
occafflonally,  been  affixed  to  ploughs.  This  is  placed  at 
the  side  of  the  mould-board,  across  which  its  axle  passes, 
and  is  supported  at  the  opposite  end  on  the  bottom  of  the 
left  handle*  The  outer  extremity  of  the  spokes  are  made 
in  the  form  of  a  shovel ;  and  it  is  pretended  that  by  this 
contrivance,  the  eaorth  of  which  the  slice  is  composed 
is  turned  over,  and  thoroughly  loosened  and  divided.  In 
hght,  sandy  soils,  this  wheel  divides  the  sand  very  well, 
and  produces  the  intended  effect.  But  the  friction  is  so 
much  increased,  that  it  becomes  necessary  to  support  the 
plough  on  the  opposite  side  to  prevent  it  from  turning 
over.  On  argillaceous  and  tenacious  soils,  where  this  in- 
vention might  possibfy  be  useful,  it  is  incapable  of  pro- 
dncinff  any  effect. 

which  have  been  made  to  the  plough,  I  shall  only  notice 
the  following. 

As  the  reversion  of  the  sfice  cannot  always  be  effected 
in  a  sufficiently  complete  manner,  a  moveable  plate  is 
added  to  the  hinder  part  of  the  mould-board  at  that 
part  where  it  rises  above  the  earth,  or  a  triangular  piece 
which  can  be  projected  forwards  by  means  of  a  screw  is 
joined  to  this  part  by  means  of  hinges  or  of  tlun,  flexible 
plates  of  tempered  steel ;  the  screw  passes  from  the  inside 
through  the  lower  part  of  the  handk  of  the  plough  oppo- 
site the  baok  of  this  moveable  piece,  and  can  keep  it  in 
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asy  required  degree  of  indiitatioD,  which  will  enable  it  to 
overcome  all  the  resistance  of  the  doable  ploughs,  of 
which  we  shall  presently  have  to  speak. 

Th^re  is  no  doubt  tlui^t  it  may  be  productive  of  much 
benefit,  but  this  is  not  obtained  without  a  considerable 
increase  of  friction,  and  without  requiring,  on  the  part  of 
the  labourer,  a  constant  count^*pressure  to  prevent  the 
plough  from  being  turned  over.  It  has  been  adted  if 
the  reversion  of  the  slices  could  not  be  mudi  more  com- 
pletdiy  effected  by  a  man  walking  behind  the  pbugh  than 
by  having  recourse  to  any  of  these  improvements  which 
are  very  apt  to  get  out  of  order.  A  somewhat  similar 
effect  is  obtained  from  the  elongated  Belgian  motdd^board, 
which  is  composed  of  a  board  that  serves  to  lengthen  Uie 
mould-board,  and  of  a  j»ece  of  hard  wood  which  forms 
the  handle  of  it.  This  elongation  is  affixed  to  the  body 
of  the  plough  by  means  of  a  ho(^  which  fastens  into  a 
ring  placed  behmd  the  mould-board.  A  young  lad  holds 
the  Imndle  and  stands  in  such  a  position  as  to  cause  the 
elongation  to  form  with  the  mould-board  a  more  or  less 
obtuse  angle.  He  advances  in  a  line  parallel  with  the 
plough,  and  raises  or  lowers  the  handle  according  as  the 
resistismce  of  the  shce  appears  to  require  it.  This  addi- 
tion ought  to  be  regarded  as  a  very  beneficial  elonga- 
tion of  the  mould^board ;  it  certainly  is  exceedingly  useful 
in  deep  ploughings  when  the  farmer  wishes  to  plough  his 
land  in  very  shelving  ridges,  and  likewise  when  he  j^eaks 
up  turf  which  offers  a  consid^itble  resistance  to  the 
action  of  the  plough,  or  can  only  employ  one  animal  to 
draw  the  instrument. 

Various  kinds  of  coulters  have  likewise  been  affixed  to 
ploughs,  for  the  purpose  of  dividing  and  cutting  the  shce 
before  it  is  separated  and  turned  over  by  the  plough ; 
and  these  have  been  affixed  to  the  beam  by  means  of  a 
piece  connected  with  it.  On  tenacious  soils  this  addition 
may  be  productive  of  benefit;  but  as  I  have  never  yet 
made  any  trial  of  it,  I  cannot  venture  to  assert  that  it 
will  not  also  be  attended  with  some  inconveniences. 
.  iPloughs  having  a  moveable  or  sUding  mould-board 
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can  be  slufted  altemately  fixnn  one  side  of  the 
sheath,  or  head,  to  the  other,  have  the  adyaiitage  of  being 
able  always  to  throw  the  earth  on  the  Aame  side,  and, 
consequently,  of  pbughing  the  kmd  flat  without  any 
inequfdity  or  trace  of  ridges  or  furrows.  When  the  first 
funow  has  been  traced  and  the  slice  turned  over  to  the 
light,  the  mould-board  is  shifted  to  the  opposite  side ; 
and  thus  the  seoond  furrow  is  traced  dose  by  the  side  of 
the  first,  and  the  slice  of  the  second  rests  upon  that  of 
the  first.  These  ploughs  are  constructed  in  various  ways : 
the  mouldrboard  is  often  united  to  the  board  whidi  closes 
the  left  side  of  the  plough,  and  forms  with  it  an  angle  of 
about  forty-five  degrees,  the  apex  of  which  is  in  fi*ont  of 
llie  throat  cm*  neck ;  these  two  boards  are  fixed  there  by 
means  of  a  moveable  peg  or  pin,  and,  at  their  hinder 
end,  are  held  on  by  means  of  an  iron  bow,  which 
keeps  them  at  a  suitable  distance.  By  means  of  this 
arrangement,  one  or  other  of  these  boards  can  altemately 
be  put  in  action  by  pressing  the  contrary  one  against  the 
head ;  and  ihey  are  maintained  in  their  proper  position 
by  an  iron  bolt  which  is  placed  in  one  of  the  holes  bored 
in  the  bow.  Ploughs  of  this  kind  can  likewise  be  em- 
jdoyed  for  the  purpose  of  making  furrows  for  draining  by 
placing  die  two  mould-boards  at  an  equal  distance  firom 
the  head,  so  that  they  shall  raise  an  equal  quantity  of 
earth. 

But,  in  gmeral,  the  mould-board  of  this  kind  of  plough 
is  detached,  so  that  it  is  when  necessary  to  alter  the 
position  it  can  be  removed  altogether;  although  only 
affixed  to  ttie  plough  by  means  of  hooks,  it  is  yet  suffi- 
ciently firm. 

Occasionally,  ploughs  of  this  kind  have  only  a  little 
ear  instead  of  a  mould-board,  and  that  is  curved  and 
turned  invarbus  ways,  and,  consequently,  throws  the 
earth  more  ot  less  to  the  ode.  It  will  easily  be  understood 
without  the  necessity  of  my  making  any  remarks  on  the 
subject,  that  by  this  contrivance  the  soil  is  very  im- 
perfectly turned  over ;  besides,  such  ploughs  require  to 
jbe  constantly  inclined  to  one. side.    AU  ploughs  of  this 
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kind  ought  to  have  a  share  with  two  sharp  edges  simibr 
to  those  of  au  iron  lance. 

In  the  best  of  this  kind,  in  those  by  means  of  which 
the  land  can  be  ploughed  to  a  certain  depth,  the  coulter 
is  so  contrived  that  the  blade  shall  be  able  to  turn  to  the 
right  or  the  left  as  may  seem  best.  The  manner  in  which 
tins  is  effected  varies  in  different  instruments ;  but  in  all 
those  that  I  have  seen,  it  appears  to  be  liable  to  frequent 
alterations  and  injuries,  so  that,  in  general,  it  accomplishes 
the  purpose  it  is  intended  to  effect  but  very  imperfectly. 

It  is,  in  general,  almost  impossible  to  render  these 
ploughs  very  straight  or  even  on  the  side  which  comes  in 
contact  with  the  unturned  soil,  and  yet  that  is  a  very 
««nti,a  paint  «>  KgardB  tta  flmm  J  «>d  «g«l.rity  S 
the  motion  of  the  instrument.  The  friction  attendant  on 
their  action  is  therefore  very  great,  and,  consequently^ 
when  persons  assure  us  that  these  ploughs  move  very 
easily,  and  do  not  require  any  very  great  draught  power, 
we  are  necessarily  led  to  infer  that  they  can  only  have 
been  used  on  light  soils,  and  for  very  superficial  plpugh-^ 
ings.  I  have  not  as  yet  seen  any  plough  of  this  kind 
that  acts  well,  excepting  the  Mecklenburg  binot-^  I 
therefore  always  prefer  this  instrument,  on  account  of  its 
simplicity.  Ploughs  having  moveable  mould-boards  are 
very  much  used  in  countries  in  the  neighbourhood  of  the 
Rhine. 

At  various  periods,  public  attention  has  been  called  to 
double-furrow  ploughs  having  but  one  beam,  to  which  are 
attached  two  shares  and  two  bodies ;  these  are  drawn  by 
one  team,  advanced  parallel  with  each  other,  and  are 
guided  by  a  man  stationed  behind.  Latterly,  two  ploughs 
of  this  kind  hove  been  presented  to  the  public— one  in- 
vented in  England  by  Lord  Somerville,  and  the  other 
executed  at  Vienna.  I  have  an  instrument  of  this  nature 
which  was  made  in  England,  and  is  very  similar  to  Lord 
Somerville's. 

It  is  evident  that  this  kind  of  plough  must  necessarily 
require  a  moving  power  considerably  greater  than  that 
winch  would  be  sufficient  to  draw  a  more  simple  plough ; 
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and,  oonseqaently,  it  oan  ooly  be  productive  of  any 
saving  when  the  team  ordinarily  used  has  more  draught 
power  than  is  requisite  to  put  in  motion  a  common 
plough.  This  certamly  may  occasionally  happen;  but 
when,  as  is  generally  the  case,  the  double  plough 
requires  four  horses  instead  of  two,  nothing  can  be  gained, 
because  two  men  will  likewise  then  be  required,  one  to 
guide  the  instrument,  and  the  other  to  drive  the  animals. 

I  have  several  other  objections  to  adduce  against  the 
instrument  which  I  possess,  although  it  is  very  well  con« 
stracted.  It  is  very  difficult  to  manage  when  it  becomes 
necessary  to  turn  it  at  the  extremity  ci  the  farrow :  it 
cannot  easily  be  made  to  enter  the  soil;  and,  in  foot,  when 
the  ground  is  hard  this  becomes  almost  an  impossibihly ; 
besides,  the  wdght  of  earth  which  rests  on  the  two 
mould-boards  inclines  the  plough  so  much  towards  thd 
left,  that  the  whde  strength  of  the  ploughman's  right  arm 
is  not  sufficient  to  keep  it  in  its  place ;  and  thus  the  right 
hand  body  only  turns  up  the  soil  veiy  superficially,  or  is 
not  fixed  in  it  at  all :  these  circiunstances  have  induced 
me  to  give  up  the  use  of  the  instnunent  altogether. 

Trenehiny  ploughs^  on  the  other  hand,  have  two  bodies 
placed  in  a  line  with  each  other,  but  the  one  working  foxur 
or  six  inches  deeper  than  the  other.  The  finont  one  ia 
generally  high^,  smaller,  and  weaker  than  the  hind  one : 
it  only  pares  or  skims  dS.  the  surface,  separating  a  slice 
of  earth,  and  turning  it  over  into  the  farrow  naade  by 
the  main  body  of  the  instrum^t;  the  hinder  plough 
raises  another  sUce,  which  it  takes  from  beneath  the  place 
which  has  just  been  uncovered,  and  places  it  on  the  slice 
turned  over  by  the  first  plough;  and  thus  the  whole 
d^th  of  the  furrow  is  thoroughly  turned  over.  I  have 
often  made  use  of  a  plough  of  this  kind  which  was 
manufactured  in  England,  with  all  possible  care  and  at* 
tention,  and  in  which  there  was  no  want  of  hooks  or 
joints  to  connect  the  parts  with  each  other;  but  the 
greatest  depth  to  which  it  could  be  made  to  penetrate  in 
land  of  a  moderate  stifihess  was  seven  inches,  and  the 
instrum^t  did  not  appear  to  be  able  to  bear  that 
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amount  of  pressure  wUdi  wbb  necessary  in  order  to 
overcome  the  opposing  weight  c^  earth.  On  cal- 
culating the  expenses  attendant  on  this  plough,  and  of 
the  team  required  l^  it,  I  became  convinced  that  I 
should  have  obtained  results  at  a  much  cheapo  rate  by 
using  a  common  plough  and  coulter,  to  be  followed  by 
men  provided  with  spades  to  dig  up  the  bottom  of  the 
fmrrow  to  the  required  depth ;  an  operation  of  which  we 
shall  presently  Imve  to  speak.  Then  the  ploughings  are 
not  required  to  be  so  deep ;  and  one  plough  following 
the  other  in  the  same  furrow  will  produce  a  similar  effect. 
I  cannot,  therefore,  recommend  this  expensive  instrument, 
although  in  many  cases,  and  espedally  on  sandy  soils,  it 
may  be  very  usefiil. 

Nevertheless,  under  some  circumstances,  and  par- 
ticnlarly  when  a  clover  field  has  to  be  ploughed  up,  or  a 
piece  of  land  which  has  lain  for  a  considerable  period  in 
repose,  but  not  very  hard,  and  which  does  not  require 
very  deep  ploughings,  this  operation  cannot  be  too  highly 
recommended.  The  slice  is  cut  horizontally  through  the 
middle,  and  its  surface  is  turned  over  and  lies  at  the  bot- 
tom of  the  furrow,  where  it  is  afterwards  covered  by  the 
other  half  of  the  slice  which  is  free  from  weeds.  A 
trenching  or  cutting  plough  is  generally  used  for  this  pur- 
pose, which  does  not  penetrate  very  deeply,  and  the 
upper  part  of  which  is  only  composed  of  a  coult^,  a 
share,  and  a  small  ear.  But,  in  by  far  the  greater  number 
of  cases,  that  simple  instrument  of  which  I  have  given  an 
account  in  my  descriptions  of  agricultural  impjiements, 
under  the  name  of  a  paring  or  skvin-'OOfdter^playgh^  will 
fully  answer  every  purpose  required.  I  now  invariably 
use  it  for  ploughing  up  my  clover  fields,  and  I  find  not 
only  that  all  the  plants  are  thoroughly  buried,  but  also 
that  the  soil  is  perfectly  loosened,  and  that  it  is  not 
necessary  to  bestow  a  second  tillage  on  the  land  to  pre- 
pare it  for  the  autumnal  sowings,  even  when  the  clover 
IS  in  its  third  year,  or  cattle  have  been  pastured  on  it. 
In  all  other  cases  the  land  would  require  three  plough- 
ings ;  therefore,  one  crop,  more  of  cbver  may  be  derived 


AOBICUI/nnHAL  I1C?LEMENTS.  6] 

from  it  when  this  itustrament  is  used,  l^an  coitld  be  ob« 
tained  under  any  other  oircmnstasioes. 

There  is  also  another  instrament  of  a  similar  kind,  in 
whidi  the  ear  which  raises  the  upper  part  of  the  slice 
fiptmi  the  bottom  of  the  farrow,  and  turns  it  ovc?,  m  affixed 
in  the  front  of  the  throat  by  means  of  a  peculiar  bar, 
which  enters  into  the  beam  of  the  plough.  The  English 
fimners,  who  consider  this  to  be  one  of  their  best  inven- 
tions, and  are  quite  right  in  so  doing,  call  it  a  trenching 
ploogb. 

I&ii  termed  the  Preumsche  zogge  is  a  very  good  kind 
of  plough,  and  somewhat  similar  to  those  used  in  this 
country,  having  no  wheek,  and  being,  like  the  binot,  sup- 
ported and  drawn  by  the  beam  which  is  su^nded  to 
the  yoke  of  the  oxen.  It  camiot  be  denied  that  this  is 
a  very  light  instrument,  and  that  its  conslsruction  renders 
it  able  to  overcome  resistance  and  diminish  firiction  as 
much  as  possible.  It  penetrates  the  soil  like  a  pointed 
wedge,  and  the  lower  mould-board  throws  off  the  earth 
very  wdl.  It  ako  toams  over  tenacious  soils  with  great 
fadlity,  and  is  pecoliariy  adapted  to  them ;  as  for  lighter 
land,  it  divides  and  turns  it  over  without  forming  any 
ridges  or  inequalities. 

^^e  instrument  itsctf  costs  little ;  but  as  it  is  very  fragile 
it  is  always  necessary  to  have  twice  as  many  of  them  as 
can  ordiiMffily  be  used,  in  order  that  the  operations  of 
tilh^  may  not  be  impeded  by  the  occurrence  of  acci- 
dento.  lliis  point  might,  however,  easily  be  remedied  ; 
and  if  the  instrument  were  constructed  with  more  furm- 
ness  and  sotidity,  the  use  of  it  would  become  less  expen- 
sive \  but  its  principal  defect,  or  rather  the  chief  objection 
which  is  urged  against  it,  is  the  great  difficulty  in  guid- 
ing it ;  indeed,  it  can  only  be  managed  by  persons  accus- 
tomed to  the  use  of  it.  It  is  almost  impossible  to 
introduce  it  into  any  district,  unless  persons  can 
be  engaged  who  have  been  habituated  to  the  use 
of  it  from  their  earliest  youth.  If  not  properly 
managed  it  leaves  unturned  ridges  between  the  fur- 
rows,   which  it   onfy   coyers   with  new    earth.     The 
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inhabitants  of  East  Prussia  have  teason  to  be  attadied 
to  this  plough,  since  it  was  first  introduced  among  them. 

The  second  class  of  instruments,  by  means  of  which 
the  soil  is  prepared  for  the  reception  of  the  seed,  com** 
prises  the  6inom.  The  characteristic  dififerenoe  between 
binoirs  and  ploughs  consists  in  the  form^  not  having  a 
mould-board  placed  slantingly  on  their  side :  many  peN 
sons  in  Germany  have  imagined  that  it  consisted  in  the 
absence  of  the  fore-wheels  and  wheel-carnage. 

The  binoirs  vary  in  shape  and  make,  equally  as  much 
as  the  ploughs  do.  The  greater  part  of  the  Roman 
ploughs  were  of  this  kind,  and  many  such  will  still  be 
met  with  in  Italy,  Spain,  and  France ;  but  as  there  are 
not  any  of  all  these  binoirs,  either  ancient  or  modem, 
which  can  surpass  ours,  I  shall  contrat  myself  with 
describing  them. 

The  Mecklenburg  binoir  thus  far  resembles  a  plough : 
it  partially  turns  over  the  soil  if  guided  so  as  to  produce 
that  eflfect.  The  following  are  the  parts  of  which  it  is 
composed: — 1.  A  pointed  triangular-shaped  iron,  some- 
what resembling  a  spade :  this  is  united  to  the  2nd  part, 
the  ear.  The  earth  raised  by  the  iron  slides  obliquely  on 
to  the  ear,  on  each  side  of  which  it  falls,  unless  the  binoir 
is  held  in  an  incUned  position ;  by  means  of  a  slight  incli- 
nation the  labourer  can  cause  the  earth  to  fall  on  which  side 
he  pleases.  The  handle,  or  elongation  of  this  ear,  passes 
across  the  beam,  and  is  there  fastened  by  means  of  wedges ; 
the  under  part  of  the  ear  rests  on  the  sole  of  the  binoir, 
or  that  part  which  slides  along  the  bott<»n  of  the  furrow. 
By  means  of  wedges  the  ear  can  be  raised  or  lowered 
according  as  it  appears  necessary  that  the  iron  should 
penetrate  more  or  less  deeply  into  the  ground.  8.  The 
beam  is  formed  of  a  piece  of  wood  naturally  curved  in 
the  proper  direction,  and  which  is  chosen  for  this  purpose 
with  great  care.  The  hinder  part  of  it  rests  in  a 
mortice  hollowed  out  for  its  reception  in  the  head ;  and 
the  handle,  which  passes  athwart  and  enters  the  head  a 
little  fiuiiher  forward,  keeps  it  in  its  place,  and  serves  to 
direct  it.    4.  The  Aead,  the  object  and  form  of  which  will 


AOEICUI/FUBAL  IMPLEMENTS.  63 

be  folly  explained  in  what  we  have  to  say  respecting  the 
other  portions.  5.  The  handle^  by  means  of  which  the 
instrument  is  directed.  K  it  is  intended  that  the  binoir 
fihould  throw  the  earth  to  the  right  during  its  progress, 
the  labourer  grasps  the  handle  with  the  right  hand,  and 
indines  the  instnunent  towards  that  side.  Afterwards, 
when  he  is  retnmii^,  he  takes  the  handle  in  his  other 
hand,  and  inclines  the  instrument  towards  the  left ;  by 
which  means  the  earth  £alls  into  the  preceding  furrow, 
and  Ms  it  np.  If  the  binoir  has  to  be  drawn  by  oxeu,  an 
dongation  is  made  to  the  beam  by  means  of  a  ring 
and  a  hook,  the  foremost  extremity  of  which  is  affixed  to 
the  yoke  of  the  animals  so  as  to  allow  a  lateral 
motkm.  On  the  other  hand,  if  it  is  to  be  drawn 
by  horses,  which  does  not  however  often  hi^pen,  a 
shaft  is  adapted  to  the  extremity  of  the  elongation 
of  the  beam,  uid  to  this  the  horses  are  harnessed. 
Wh^L  a  pair  of  hcH'ses  are  to  be  used,  the  wheel  carriage 
and  fore-wheels  of  a  plough  are  attached  to  the  binoir. 
No  person  who  is  acquainted  with  this  instrument,  and 
with  the  manner  in  which  it  is  constructed,  can  for  a 
inoment  doubt  its  efficacy  in  tilling  the  soil,  in  thoroughly 
dividii^  dll  its  particles,  and  completely  tearing  up  all 
kinds  of  weeds ;  but  it  turns  over  the  slice  but  very  im- 
perfectly, and  has  also  another  fault,  namely,  it  does  not 
move  the  eaarth  throughout  the  whole  width  of  the  fur- 
row, but  leaves  a  ridge  of  unturned  earth  between  each, 
which  it  certainly  covers  with  fresh  mould.  I  have  never 
seen  this  instnunent  in  operation  without  bdng  struck 
by  this  defect  in  its  action. 

All  good  agriculturists  in  Mecklenburg  i^ee  that 
the  binoir  is  not  adapted  for  all  kinds  of  operations ;  and 
that,  espedally  when  pasture  grounds  are  to  be  broken  up, 
or  fidicb  tilled  that  have  borne  any  kind  of  grain,  all 
other  jdoughs  are  to  be  preferred.  On  the  other  hand,  it 
is  peculiar^  adapted  for  the  second  or  third  ploughings 
given  to  such  land;  and  also  for  that  tillage  which 
precedes  the  sowings,  when  the  seed  ds  deposited  in  open 
furrows.  In  the  latter  case,  the  following  is  the  only  in- 
convenience attending  it9  use :  the  ox  on  the  right  passes 
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over  the  newly  tilled  land,  and  treads  it  down  with  his 
hoofs ;  and  thus  holes  are  formed  in  which  the  seed  col* 
lects.  Judicious  agriculturists  will  avoid  this  inoon- 
venienoe  by  making  use  of  the  binoir  with  a  wheel- 
carriage  attached  to  it,  and  causing  ike  ox  to  walk  in 
the  furrow.  Land  should  never  be  tilled  with  a  Innoir  in 
the  same  direction  with  the  preceding  ploughing,  but 
always  in  an  opposite  direction ;  by  this  means  the  binoir 
cuts  through  and  divides  the  slices  turned  over  by  the 
previous  operation.  It  is  a  very  good  plan  to  use 
the  plough  and  the  binoir  alternately  on  tenacious 
soib,  provided  that  a  harrow  with  teeth  projecting 
forwards  is  likewise  used.  It  is  on  this  ac« 
count  that  the  operation  of  pbughing  is  alwiqw  so 
neatly  p^ormed  at  Mecklenburg ;  in  hict,  it  is  scarodiy 
possible  to  find  a  gardm  in  which  the  soil  is  more 
thcHTou^y  loosened,  cleaner,  and  neater,  than  it  is  in  a 
Mecklenburg  fallow.  The  only  inconvenience  whidi  I 
can  disoovCT,  attendant  on  the  alternate  use  of  the 
plough  and  bindbr,  is,  that  it  is  soatcdy  possible  to  get 
the  same  men  and  cattle  to  work  with  both  these  imple* 
ments.  Persons  not  aocustomed  to  the  use  of  the  binoir^ 
find  great  difficulty  in  manning  it ;  while  those  who  are 
habituated  to  guiding  it^  can  frequently  work  with  it  for  ten 
hours  without  bdng  fatigued.  It  is  also  hardly  possible 
to  employ  the  same  draught  cattle,  and  especudly  oxen^ 
to  draw  a  pbugh  and  a  binoir  alternately,  because,  in  Ite 
use  of  the  former,  the  right  hand  ox  walks  in  the  furrow, 
and,  wbm  working  with  the  latter,  it  has  to  pass  over 
the  newly  ploughed  soil  immediatdy  at  the  side  of  the 
fiirrow :  when  tiie  instrument  is  tamed,  the  ox  cm  the  left 
will  have  to  walk  over  the  ploughed  land,  while  the  other 
passes  over  that  which  is  untouched.  Whenever  it  is 
practicable  to  have  a  separate  set  of  men  and  beasts  for 
each  (tf  these  implements,  the  alternate  use  of  them  will 
be  found  to  be  attended  with  naianifest  advantages. 

The  binoir  is  best  adapted  for  soils  of  a  moderate  de- 
gree of  consistency ;  on  very  compact  and  tenacious  land, 
the  use  of  it  is  attoided  wii^  considerable  labour  and 
difficulty,  and  a  tolerably  good  plough  is  far  preferafafe. 
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This  instrument  is  apt  to  divide  light  soils  too  much,  and 
to  render  them  too  loose  and  friable.* 

The  facility  and  promptitude  with  which  the  binoir  may 
be  turned  aside  or  lifted  up,  renders  it  peeuliarly  adapted 
for  the  tillage  of  stony  land,  or  that  in  which  there  are  many 
obstacles  to  be  avoided  or  overcotiie.  This  instrument  is 
the  best  that  can  possibly  be  used  for  the  purpose  of 
ploo^bing  abmpt  dedirities  or  hiUy  ground ;  and  is  far  mote 
oonvenient  than  any  other  kind  of  plough,  because  it 
turns  the  soil  over  much  easier  on  the  side  of  the 
declivity,  witiiout  tkrowing  it  too  low.  Land  may  be 
ploughed  with  it  in  any  direction,  whether  horizontally 
or  obHquely,  up  or  down  hill,  and  even  in  a  circle  round 
any  obstacle  whiofa  cannot  be  overcome. 

Hie  SUesian  binoir  (der  Sohkssische  Ruhrhaaken),  as 
may  be  seen  by  the  various  descriptions  of  it  which  have 
been  published,  varies  nmch  in  its  form.  Many  of  the 
binoirs  in  Silesia  are  v^  similar  to  that  whidi  I  have 
just  described.  But  it  is  not  of  those  I  would  q)eak,  but 
of  others,  whidi,  instead  of  the  sole  that  slides  over  the 
ground,  have  only  a  spade-shaped  iron,  by  means  of 
whi(^  they  turn  up  the  soil ;  and  two  handles  behind,  for 
the  purpose  of  guiding  them. 

The  only  use  of  tiiese  instruments  is  to  alternate  with 
the  pimigh^  for  the  purpose  of  breaking  np  the  soil  across 
the  ploughings,  and  fer  tins  purpose  tli^  are  perfect^ 
well  adapted. 

Tlie  Idvoman  binoir  is  an  implement  which  acts  on 
Hie  soil  by  means  of  a  bifurcated  iron,  which,  being 
curved  forwards,  peneteates  the  ground  witli  its  two 
paints,  and  loosens  it.  Another  shovel-like  iron,  placed 
at  Hie  end  of  a  handle,  and  which  resembles  in  its  shape 
those  which  are  used  to  deanse  ploughs  from  dirt  or 
nmd,  only  being  a  UtHe  larger,  serves  to  throw  the  earth 
a  little  on  one  side.  This  latter  piece  is  fastened  by 
means  oi  a  pin,  and  may  be  turned  eitiier  to  the  right  or 

*  A  fbll  and  detailed  aceount  of  the  iVIecklenbui*gp  binoir  is  giren  by 
'Mtuhmacher,  a  man  to  whose  researches  the  science  of  agriculture  is  yery 
much  indebted,  in  his  woric  entitled,  '^  Abhandhung  vom  Haaken  als  cineia 
Torzuglichem  Werkzenge  anstall  des  pfloges".    Berlin.  1774. 
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to  the  left,  according  as  it  is  requisite  to  throw  the  earth 
on  one  side  or  on  the  other.  If  we  except  these  two 
pieces,  this  plough  does  not  contain  any  portion  of  iron ; 
there  are  no  hooks,  and  the  whole  is  fastened  to  the  pole 
to  which  the  horses  are  harnessed,  by  means  of  cords.* 

One  circumstance  relating  to  this  binoir,  which  renders 
it  exceedingly  hard  work  for  labourers  who  are  not  accus* 
tomed  to  the  instrument,  is  that  the  hinder  part  requires 
a  great  deal  of  leaning  or  pressure,  without  which  it  pe- 
netrates too  deeply  into  the  soil. 

The  cart  hinoir  is  an  instrument  which  runs  on 
wheels,  and  when  once  entered  into  the  soil,  re- 
quires no  guidance;  in  general,  the  labourer  mounts 
upon  it  or  upon  a  horse,  and  thus  goes  forward  with  it. 
It  is  chiefly  used  in  the  low  countries  in  the  neighbour- 
hood of  the  Vistula,  and  is  far  better  adapted  for  the  cul- 
tivation of  flat  alluvial  soils  than  any  plough.  This  in- 
strument is  not,  howev^,  adapted  for  breaking  up  land 
which  has  been  pressed  down  and  hardened  by  viraggons; 
such,  for  instance,  as  can  easily  be  tilled  by  one  of  Baily's 
ploughs,  drawn  by  a  pair  of  oxen ;  and  if  not  adapted  for 
breaking  up  argillaceous  soils,  it  is  p^ectly  useless,  for 
the  Mecklenburg  binoir  is  fully  capable  of  performing 
everything  that  is  requisite  for  the  subsequent  tillage. 

The  third  class  of  agricultural  implements  comprises 
those  by  means  of  which  the  soil  is  not  turned  over  or 
ploughed  very  deeply,  but  is  well  cultivated  to  a  depth 
of  three  or  four  inches,  and  with  great  saviog  of  time 
and  labour ;  by  means  of  which  the  soil  is  thoroughly 
pulverized  and  mixed  to  that  depth,  and  the  seeds  of  all 
kinds  of  weeds  destroyed,  by  being  in  the  first  place 
brought  to  the  surface  and  made  to  germinate,  and  sub- 
sequently destroyed,  and  the  roots  of  other  weeds  torn 
away  or  killed,  by  being  cut  in  pieces.  It  is  not  until 
latterly,  that  this  class  of  instruments  have  become  known 
to  us.     We  are  chiefly  indebted  to  the  English  for  the 

*  A  description  of  this  Instrument  will  be  foand  in  the  work  entitled,  ''  An- 
seigen  dcr  Lclpslger  (Ekonomisclien  Socictcn  von  der  Ostermcsse  des  Jubrs," 
1804;  A. 
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discovery  and  invention  of  them ;  indeed,  the  mechanical 
talents  and  ingenuity  of  that  nation  have  tended  very 
materially  to  improve  the  science  and  practice  of  agricul- 
ture. There  is  a  great  variety  of  these  instruments  used 
in  England.  Every  farmer  employs  the  one  best  adapted 
to  the  nature  of  his  land,  and  to  the  end  which  he  has 
in  view.  Occasionally  he  makes  such  alterations  as  seems 
best  to  him  in  their  construction ;  but  these  modifications 
are  seldom  of  any  great  imiportance.  All  those  persons 
who  invent  or  improve  such  instruments,  almost  always 
name  them  afresh ;  and  it  not  unfrequently  happens  that 
the  same  instrument  wiU  receive  a  diiferent  appellation  in 
each  district  where  it  is  used.  We  must  not,  therefore, 
imagine,  that  because  we  hear  it  lauded  under  another 
name,  that  it  is  a  different  kind  of  instrument.  If  we 
wait  until  we  can  see  or  obtain  a  circumstantial  descrip- 
tion of  it,  we  shall  generally  find  that  it  differs  very  little 
from  those  we  are  dready  acquainted  with.  The  dUferent 
instruments  appertaining  to  this  class  may  be  ranged 
under  the  following  denominations. 

1 .  Scarifiers.  In  general,  these  instruments  are  armed 
with  curved  knives,  somewhat  similar  in  form  to  the  bill- 
hooks or  pruning  knives  used  by  gardeners.  These 
knives  are  affixed  to  bars  passing  across  a  wooden  frame, 
resembling  that  of  a  harrow :  they  are  not  arranged  be- 
hind one  another,  but  in  such  a  manner  that  each  one 
shall  trace  its  own  line  separate  from  any  of  the  others. 
^rhe  chief  use  of  scarifiers  is  to  penetrate  the  soil  and 
divide  it  to  a  certain  depth,  and  to  cut  thix)ugh  argilla- 
ceous soils,  and  loosen  them  more  deeply  than  a  harrow 
could,  and  turn  up  the  under  portions  and  bring  them  in 
contact  with  the  atmosphere.  Cattle  arc  occasionally 
harnessed  to  the  instrument  itself;  but  in  general  a 
wheel  carriage  and  fore-wheels  is  affixed  to  it,  and  two 
handles  are  attached  to  the  back  in  order  to  weigh  it 
down  and  cause  it  io  penetrate  the  ground.  At  other 
times,  small  wheels  are  added  to  each  of  the  angles  of 
the  scarifier,  which  can  be  raised  or  lowered  at  pleasure, 

VOL.  II.  s 
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SO  as  to  give  the  instrument  a  greater  or  less  tendency  to^ 
enter  the  soil. 

The  same  frame  may  be  made  to  receive  other  irons ; 
for  example^  an  extirpator  may  be  transformed  into  a 
scarifier^  by  substituting  the  knives  which  constitute  the 
latter,  for  the  shares  or  feet  which  belong  to  the 
former. 

2.  Horae-rakeSi  ecrapers^  levelling  phuffhs.  I  give 
them  this  latter  name,  because  they  act  on  the  soil  in 
the  same  way  as  the  blade  of  a  plane,  by  cutting  the 
earth  horizontally  to  a  depth  of  one  or  more  inches  below 
the  surface,  and  dividing  it.  Those  who  are  acquainted 
with  the  common  horse-rake,  which  is  used  to  keep  the 
walks  and  alleys  of  large  gardens  clean,  will  be  able  to 
form  a  very  correct  idea  of  this  class  of  instruments. 
The  blade  may  be  rendered  more  or  less  obUque,  accord- 
ing as  it  is  deemed  requisite  that  it  shall  penetrate  the 
soil  to  a  greater  or  less  depth.  The  frame  to  which  the 
blade  is  attached,  is  supported  by  two  handles,  and  the 
foremost  part  of  the  beam  usually  rests  npon  a  wheel  r 
sometimes  the  fore-wheels  of  a  plough  are  aflSxed  to 
these  implements.  They  are  chiefly  used  for  the  purpose 
of  clearing  from  the  ground  the  stubble  of  com  crops, 
and  tearing  up  the  weeds  which  spring  there.  They  are 
also  used  for  the  pio^se  of  levelhng  land  in  which 
the  earth  has  been  heaped  up  round  the  roots  of 
the  plants  which  formed  the  last  crop.  They  are  prin- 
cipally used  for  this  purpose  m  the  county  of  Kent, 
where  they  are  employed  to  give  a  certain  degree  of 
tillage  to  land  after  the  bean  crops  have  been  gathered, 
and  to  prevent  the  soil  from  becoming  infested  with 
weeds  during  the  period  which  has  to  elapse  before  the 
proper  time  arrives  for  ploughing  it,  previous  to  the 
sowing.  This  operation  may  be  performed  very  quickly, 
and  does  not  require  any  very  great  degree  of  draught 
power.  By  means  of  it  the  soil  may  be  prepared  in  a 
very  short  time  for  the  reception  of  spurrey,  buck-wheat, 
radishes,  &c. ;  because  it  frequently  happens  that  at  a 
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certain  depth  below  the  stiiface  the  earth  is  tolerably 
loose  and  light,  and  it  is  only  the  surface  which  requires 
to  be  divided. 

8.  Hoes.  The  instruments  which  are  comprehended 
under  this  denomination^  act  on  the  soil  by  means  of  feet, 
teeth^  or  shares,,  more  or  less  pointed  or  obtuse,  and 
more  or  less  horizontal  or  inclined,  and  which  are 
shaped  like  a  shoe  or  a  |?oose's  foot.  They  are  intended 
to  loosen  the  whole  surrace  of  the  land  over  which  they 
pass ;  and  for  this  purpose  the  tines  are  arranged  in  two 
or  three  hnes,  so  thett  no  particle  of  the  soil  shall  escape 
them,  but  every  portion  be  thrown  by  the  front  row  of 
teeth  into  such  a  position  as  not  to  escape  the  action  of 
the  hinder  ones ;  and  thus  each  clod  may  be  repeatedly 
acted  upon  and  broken.  The  eatirpator^  an  instrument 
which  is  now  very  much  used,  and  of  the  utility  of 
which  every  practical  agriculturist  must  be  convinced, 
belongs  to  this  class,  l^is  instrument  may  be  made  of 
various  sizes.  Where  the  land  is  very  even,  the  number 
of  feet  on  every  rail  may  be  increased :  thus,  six  may 
be  affixed  to  the  back  row,  five  to  the  front,  &c.  But 
where  the  land  is  unequal,  it  is  better  to  make  use  of  a 
narrower  extirpator,  and  which  has  not  so  many  tines. 
The  draught  power  must,  of  course,  be  proportionate  to 
the  size  of  the  instrument ;  and  if  four,  or  even  six  horses 
are  requisite  to  put  in  motion  a  large  extirpator,  two  will 
suffice  for  a  smiul  one.  The  more  tenacious  the  soil,  the 
more  pointed  must  the  tines  be.  It  is  also  advisable  to 
make  the  front  row,  those  which  are  to  open  the  ground, 
sharper  than  the  hinder  ones.  The  irons  may  be  ren« 
dered  flatter  or  more  convex,  or  may  be  so  constructed  as 
to  have  several  diverging  points,  according  as  the  instru- 
ment is  intended  merely  to  move  the  land,  or  to  divide 
it  thoroughly  and  turn  it  ov«r.  The  depth  to  which  these 
tines  shall  penetrate  the  soil,  may  be  regulated  by  raising 
or  depressing  the  beam.  In  my  opinion,  the  tines  in  the 
front  row  ought  to  be,  at  least,  half  an  inch  longer  than 
the  hinder  ones,  in  order  that  they  mAy  penetrate  more 
deeply  into  the  soil,  even  when  the  beam  is  not  raised. 

E  2 
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Without  this  precaution  they  do  not  enter  so  far  as  the 
hind  ones,  and  frequently  only  slide  along  the  surface. 

There  are  few  soils  which  will  not  be  benefited  by  the 
use  of  this  instrument.  Several  persons  who  have  em- 
ployed it  with  neat  advantap^e,  have  assured  me  that 
Wen  the  tines  o^shaxes  are  ^^ciently  pointed,  it  pene- 
trates  easily,  even  into  the  most  tenacious  soils.  The 
only  places  in  which  it  cannot  so  well  be  used,  are  those 
where  the  surface  of  the  ground  is  full  of  large  immove- 
able stones.  When  employed  on  such  soils,  care  must  be 
taken  that  the  tines  or  shares  do  not  break,  or,  at  any  rate, 
that  others  shall  be  at  hand  to  replace  those  which  ore 
injured,  and  also  that  the  points  shaU  be  strong  enough 
to  enable  them  to  resist  the  action  of  four  horses.  Small 
stones  will  not  impede  this  instrument,  even  should  they 
be  too  large  to  admit  of  their  passing  between  the  irons ; 
all  that  is  requisite  to  be  done  here  is  for  the  conductor 
to  stop  the  cattle  for  a  moment,  and  throw  the  stones  on 
one  side.  It  cannot,  however,  be  denied  that  stony  land 
wears  out  the  shares  very  soon.  On  land  overgrown  with 
couch  grass,  or  which  contains  undecomposed  lumps  of 
turf,  or  potato  hauhn,  or  other  things  of  a  similar 
nature,  the  action  of  this  instrument  is  certainly  impeded; 
but  still  it  can  act,  although  not  without  labour  and  diffi- 
culty. In  such  cases,  the  labourer  must  lift  up  the  extirpator 
now  and  then,  and  shake  it  well ;  or,  should  this  not  be 
sufficient,  he  must  stop  and  clean  it — an  operation  which  is 
very  quickly  performed  by  means  of  an  instrument 
similar  to  a  small  shovel,  and  which  is  also  used  with  the 
plough. 

The  use  of  the  extirpator  is  so  beneficial,  that  it  not 
only  supersedes  all  ploughs  which  bestow  a  merely  super- 
ficial tillage,  but  surpasses  them  in  their  effects,  whether 
as  regards  the  division  of  the  soil,  the  effecting  of  an 
admixture  of  its  component  parts,  or  the  cleansing  it  from 
weeds :  it  is  from  its  great  utility  in  the  latter  capacity 
that  it  derives  its  name.  Besides,  with  an  extirpator 
having  six  tines  in  the  back  row,  and  drawn  by  four 
horses^  and  driven  by  two  men,  equally  as  much  work 
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can  be  done  as  would  be  effected  by  six  ploughs,  each 
drawn  by  two  hoises  and  driven  by  one  man,  and  often 
more,  because  an  extirpator  moves  more  quickly  than  a 
plough.  It  is  therefore  evident  that  the  use  of  this 
instrument  is  attended  with  very  great  saving.  When  a 
piece  of  ground  has  been  turned  up  to  the  requisite 
depth  by  a  plough^  the  extirpator  may  be  used  with 
advantage  for  all  the  subsequent  ploughings  bestowed  on 
it,  and  a  more  complete  fallow,  and  more  free  from  weeds, 
will  thus  be  obtained  than  could  possibly  have  been  pro- 
cured by  any  other  means;  provided  that  this  instrument 
is  used  in  time,  and  the  weeds  have  not  been  allowed 
to  gain  too  great  an  ascendancy.  Besides,  an  extirpator 
distributes  and  smoothes  land  much  better  than  a  plough, 
raising  and  dividing  the  soil  on  eminences,  and  with  the 
assistance  of  a  harrow  subsequently  spreading  these  por- 
tions over  the  hollows  and  lower  spots:  this  effect  is 
peculiarly  apparent  when  it  is  alternately  used  in  every 
direction.  The  extirpator  may  also  be  used  for  the 
purpose  of  burying  the  seed ;  but  there  is  another  instru- 
ment, of  which  we  shall  presently  have  to  speak,  which  is 
better  adapted  for  this  purpose.  Provided  that  the  land 
is  tilled  before  the  commencement  of  winter,  the  extirpa- 
tor is  fully  capable  of  bestowing  on  it  every  preparation 
for  the  reception  of  the  seed  of  any  kind  of  grain,  and 
especially  of  barley.  By  its  action,  the  soil  is  pulverized 
to  the  requisite  depth,  and  the  necessary  portions  of 
nourishment  brought  within  the  reach  even  of  the  small- 
est of  the  germs.  Land  tilled  id  this  way  retains  its 
moisture  much  longer  than  it  does  when  the  plough  only 
is  used — a  point  of  no  small  importance  in  dry  spring 
weather. 

If  a  sufficient  period  is  suffered  to  elapse  between  each 
of  the  operations  of  tillage  bestowed  by  this  instrument, 
those  seeds  of  weeds  which  were  enclosed  in  the  dods 
broken  by  the  first  operation  will  germinate,  and  the  plants 
produced  by  them  acquire  sufficient  development  to  admit 
their  being  torn  up  and  destroyed  by  the  second.  The  roots 
of  weeds  are  also  brought  iato  contact  with  the  air  and 
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Without  this  precaution  they  do  not  enter  so  far  as  the 
hind  ones,  and  frequently  only  sUde  along  the  surface. 

There  are  few  soils  which  will  not  be  benefited  by  the 
use  of  this  instrument.  Several  persons  who  have  em- 
ployed it  with  great  advantage,  have  assured  me  that 
when  the  tines  or  shares  are  sufficiently  pointed,  it  pene- 
trates easily,  even  into  the  most  tenacious  soils.  The 
only  places  in  which  it  cannot  so  well  be  used,  are  those 
where  the  surface  of  the  ground  is  full  of  large  inunove- 
able  stones.  When  employed  on  such  soils,  care  must  be 
taken  that  the  tines  or  shares  do  not  break,  or,  at  any  rate, 
that  others  shall  be  at  hand  to  replace  those  which  are 
injured,  and  also  that  the  points  shall  be  strong  enough 
to  enable  them  to  resist  the  action  of  four  horses.  Small 
stones  will  not  impede  this  instrument,  even  should  they 
be  too  large  to  admit  of  their  passing  between  the  irons ; 
all  that  is  requisite  to  be  done  here  is  for  the  conductor 
to  stop  the  cattle  for  a  moment,  and  throw  the  stones  on 
one  side.  It  cannot,  however,  be  denied  that  stony  land 
wears  out  the  shares  very  soon.  On  land  overgrown  with 
couch  grass,  or  which  contains  undecomposed  lumps  of 
turf,  or  potato  hauhn,  or  other  things  of  a  similar 
nature,  the  action  of  this  instrument  is  certainly  impeded; 
but  still  it  can  act,  although  not  without  labour  and  diffi- 
culty. In  such  cases,  the  labourer  must  lift  up  the  extirpator 
now  and  then,  and  shake  it  well ;  or,  should  this  not  be 
sufficient,  he  must  stop  and  clean  it — ^an  operation  which  is 
very  quickly  performed  by  means  of  an  instrument 
similar  to  a  small  shovel,  and  which  is  also  used  with  the 
plough. 

The  use  of  the  extirpator  is  so  beneficial,  that  it  not 
only  supersedes  all  ploughs  which  bestow  a  merely  super- 
ficial tillage,  but  surpasses  them  in  their  efiects,  whether 
as  regards  the  division  of  the  soil,  the  effecting  of  an 
admixture  of  its  component  parts,  or  the  cleansing  it  from 
weeds :  it  is  from  its  great  utility  in  the  latter  capacity 
that  it  derives  its  name.  Besides,  with  an  extirpator 
having  six  tines  in  the  back  row,  and  drawn  by  foiw 
horses^  and  driven  by  two  men,  equally  as  much  work 
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can  be  done  as  would  be  effected  by  six  ploughs,  each 
drawn  by  two  hoises  and  driven  by  one  man,  and  often 
more,  because  an  extirpator  moves  more  quickly  than  a 
plough.  It  is  therefore  evident  that  the  use  of  this 
instrument  is  attended  with  veiy  great  saving.  When  a 
piece  of  ground  has  been  turned  up  to  the  requisite 
depth  by  a  plough,  the  extirpator  may  be  used  with 
advantage  for  all  the  subsequent  ploughings  bestowed  on 
it,  and  a  more  complete  fallow,  and  more  free  from  weeds, 
will  thus  be  obtained  than  could  possibly  have  been  pro- 
cured by  any  other  means;  provided  that  this  instrument 
is  used  in  time,  and  the  weeds  have  not  been  allowed 
to  gain  too  great  an  ascendancy.  Besides,  an  extirpator 
distributes  and  smoothes  land  much  better  than  a  plough, 
raising  and  dividing  the  soil  on  eminences,  and  with  the 
assistance  of  a  harrow  subsequently  spreading  these  por- 
tions over  the  hollows  and  lower  spots:  this  effect  is 
peculiarly  apparent  when  it  is  alternately  used  in  every 
direction.  The  extirpator  may  also  be  used  for  the 
purpose  of  burying  the  seed ;  but  there  is  another  instru- 
ment, of  which  we  shall  presently  have  to  speak,  which  is 
better  adapted  for  this  purpose.  Provided  that  the  land 
is  tilled  before  the  commencement  of  winter,  the  extirpa- 
tor is  fully  capable  of  bestowing  on  it  every  preparation 
for  the  reception  of  the  seed  of  any  kind  of  grain,  and 
especially  of  barley.  By  its  action,  the  soil  is  pulverized 
to  the  requisite  depth,  and  the  necessary  portions  of 
nourishment  brought  within  the  reach  even  of  the  small- 
est of  the  germs.  Land  tilled  in  this  way  retains  its 
moisture  much  longer  than  it  does  when  the  plough  only 
i8  used-a  point  of  no  small  importance  in  dry  spring 
weather. 

If  a  sufficient  period  is  suffered  to  elapse  between  each 
of  the  operations  of  tillage  bestowed  by  this  instrument, 
those  seeds  of  weeds  which  were  enclosed  in  the  clods 
broken  by  the  first  operation  will  germinate,  and  the  plants 
produced  by  them  acquire  sufficient  development  to  admit 
their  being  torn  up  and  destroyed  by  the  second.  The  roots 
of  weeds  are  also  brought  into  contact  with  the  air  and 
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destroyed  by  being  repeatedly  torn  and  cut.  The  utility 
of  this  instrument  becomes  strikingly  evident  when  land 
which  has  borne  weeded  crops,  for  which  it  received  the 
proper  ploughing  and  cultivation,  is,  on  the  following 
spring,  to  be  prepared  for  the  reception  of  oats.  By 
means  of  it,  I  lutve  been  able  to  succeed  in  raising  good 
crops  of  large  two  rowed  barley,  from  very  sandy  land, 
on  which  this  kind  of  grain  could  not  possibly  have  suc- 
ceeded if  it  had  been  sown  in  the  spring  after  a  single 
ploughing.  The  extirpator  may  aUo  be  employed  with 
great  success  on  a  broken  up  clover  field,  where  one 
ploughing  has  not  been  sufficient  to  divide  and  loosen  the 
soil.  When  this  instrument  cannot  be  used,  three  sepa- 
rate ploughings  must  be  bestowed  on  such  land,  which 
necessarily  tend  to  retard  the  sowings.  The  extirpator  is 
Mty  capable  of  loosening  a  soil,  and  rendering  it 
suinciently  friable,  and  will  likewise  destroy  the  roots 
of  the  clover. 

Nor  is  this  instrument  conducive  of  less  benefit  to  land 
which  has  been  ploughed  up  alter  bearing  a  crop  of  peas 
or  vetches.  It  is  well  known  that  such  land  should 
always  be  broken  up  immediately  after  the  crop  has  been 
gathered  in;  and,  likewise,  that  it  is  then  liable  to 
become  hard  and  infested  with  weeds,  if  not  tilled  a 
second  time ;  but  every  moment  is  too  precious  to  admit 
of  time  to  plough  it  again.  By  means,  however,  of  the 
extirpator,  the  surface  may  be  renewed,  and  the  soil  so 
thoroughly  loosened,  that  it  is  ready  for  the  reception  of 
seed,  without  the  necessity  of  any  other  preparation. 

Lastly,  I  have  derived  considerable  advantage  from 
passing  this  instrument  lightly  over  a  field  of  potatoes, 
when  these  plants  were  just  shooting  up  and  bearing  a 
few  leaves.  This  operation  destroys  the  weeds  which 
have  sprung  up  there,  and  causes  the  crop  to  be  less 
infested  with  parasitical  plants.  Many  persons  have 
considered  that  this  end  is  attained  equally  well  by  the 
use  of  the  harrow,  especially  if,  after  having  planted  the 
potatoes  with  a  plough,  the  soil  is  left  in  the  condition  to 
which  it  was  reduced  by  that  implement.    I  agree  with 
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them  that  the  ground  should  always  be  harrowed  directly 
after  the  crop  is  sown,  in  order  that  the  germination  of 
all  the  seeds  and  roots  of  weeds  that  it  contains  may  be 
facilitated,  and  that  th^  may  shoot  up  sufficiently  high 
to  admit  of  their  subsequently  being  destroyed  by  the 
action  of  the  extirpator.  It  is  generally  admitted  that  this 
operation  cannot  be  performed  when  the  potatoes  are 
planted  on  narrow  and  raised  ridges. 

Various  implements,  furnished  with  teeth  or  prongs  of 
different  shapes,  or  shares,  have  been  invented  in  Germany, 
for  the  purpose  of  cultivating  and  tilling  the  soil  to  a  greater 
at  less  depth.  These  are  constructed  in  various  shapes, 
and  are  of  different  sizes ;  some  being  armed  with  lai^ 
wide  irons,  others  with  small  narrow  ones,  and  having 
three,  four,  five,  and  even  six  rows  of  them.  Some  have 
a  wheel  carriage  attached  to  them,  while  others  are  drawn 
by  means  of  a  stiff  pole.  D'Amdt,  a  man  celebrated  in 
this  country  for  the  superior  skill  and  excellence  with 
which  his  fields  are  sown  and  cultivated,  makes  use  of 
several  instruments  of  this  kind. 

The  most  celebrated  i^cultural  instrument  invented 
by  D'Amdt,  is  the  sowing  plough  CsaaipflugJ^  which  pro- 
duces an  effect  similar  to  that  of  the  small  English 
extirpator.  The  shares  of  this  instrument  are  gene- 
rally four  in  number,  and  formed  like  common  plough- 
shiures ;  they  are  fixed  to  iron  legs,  which  are  attached 
to  bars  about  eight  or  ten  inches  apart.  The  beam 
passes  through  these  bars,  and,  like  that  of  the  extir- 
pator, is  adapted  to  a  wheel  carriage,  on  which  it  can  be 
raised  or  lowered,  according  as  it  appears  requisite  that 
the  shares  should  enter  deeply  or  superficially  into  the 
earth.  At  first,  D'Amdt  had  appended  small  mould- 
boards  or  ears  to  each  of  these  sharos,  in  order  by  this 
means  actually  to  plough  the  land  and  turn  it  over.  But  he 
subsequently  became  convinced  that  it  was  better  without 
an  addition  which  tended  greatly  to  increase  the  amount 
of  Mction  and  resistance,  and  to  clog  the  instrument  with 
weeds  and  clods  of  earth,  without  communicating  to  it 
the  good  qualities  of  a  plough.     This  instrument  is  chiefly 
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used  for  the  purpose  of  burying  the  seed  in  land  abeady 
tilled  and  prepared,  and  it  is  fully  capable  of  effecting 
this  purpose  in  the  most  complete  and  perfect  manner. 
After  the  seed  has  been  spread  over  land  previously  well 
harrowed,  this  instrument  is  so  regulated  as  to  cause  it 
to  penetrate  to  a  depth  of  about  two  inches  below  the 
surface,  and  is  then  passed  over  the  whole  of  the  field.  This 
is  a  very  laborious  operation  for  two  horses  and  a  man, 
but  the  seed  appears  to  be  better  distributed  than  it  is 
by  any  other  means  with  which  I  am  acquainted.  After 
a  sUght  harrowing  has  been  bestowed  on  the  soil,  the  seed 
will  be  found  to  be  placed  at  a  suitable  depth  beneath 
the  surface  of  the  ground,  properly  mingled  with  the  soil, 
perfectly  divided,  and  not  laid  in  heaps  or  hidden  under 
impenetrable  clods,  but  placed  in  the  situation  most  fa- 
vourable to  the  development  of  its  germ  and  the  exten- 
sion of  its  roots.  Thus,  therefore,  by  means  of  this 
soTving-plough  at  least  one  quarter  of  the  quantity  of  seed 
otherwise  required  will  be  saved;  many  persons  have 
assured  me  that  it  saves  more  than  the  half ;  besides,  this 
instrument  does  the  work  of  four  ploughs  with  far  less 
labour,  accelerates  the  operation  of  sowing,  and  enables 
the  farmer  to  choose  the  most  propitious  moment  for  the 
performance  of  it.  I  must,  however,  state  that  I  have 
not  yet  used  one  of  these  implements,  because  my  land  is 
not  sufficiently  free  firom  weeds  to  admit  of  my  employing 
it  with  advantage. 

The  English  have  a  great  many  implements  of  this 
kind,  differing  in  form,  but  productive  of  similar  effects. 
In  order  to  divide  tenacious  soils  better,  and  facilitate  the 
entrance  of  the  shares  into  the  ground,  a  knife  or  coulter 
is  sometimes  placed  before  each  of  them,  or  knives  and 
shares  are  made  to  alternate.  Some  of  these  instruments 
are  so  carefully  and  ingeniously  contrived,  that  the  shares 
can  be  moved  further  apart  or  nearer  together  as  occasion 
may  require ;  but  where  this  is  the  case,  the  mechanism 
becomes  more  compUcated  and  the  instrument  more 
fragile. 

Great  care  must  always  be  taken  to  choose  from  this 
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variety  of  instromeBts  those  which  are  best  adapted  to 
the  end  which  it  is  proposed  they  should  attain,  and  to 
the  soil  and  circumstances  of  the  undertaking  on  which 
they  are  to  be  employed.  It  is  very  ill-judged  economy 
to  refrain  from  the  purchase  of  such  as  are  calculated  to 
fulfil  the  proposed  [end  in  the  best  possible  manner  ;  it 
not  unfrequently  happens  that  the  advantages  arising 
from  the  employment  of  them  are  so  great  that  their  cost 
is  repaid  in  the  course  of  the  very  first  year,  nay,  some- 
times in  the  very  first  season. 

This  observation  applies  particularly  to  the  sowing- 
plough,  which  more  than  repays  its  original  cost  by  the 
quantity  of  seed  which  it  saves.  It  will  hardly  be  believed 
that  there  can  be  among  agriculturists  men  of  such  narrow 
minds,  or  who  are  so  little  sensible  of  their  actual  interests 
as  to  grudge  the  sum  which  such  an  instrument  costs, 
although  fully  sensible  of  all  the  advantages  arising  from 
the  employment  of  it ;  or  authors  so  blind  and  bigoted 
by  prejudice  and  avarice  as  to  defend  and  advocate  such 
niggardly  and  futile  policy.  The  poorest  mechanic  does 
not  hesitate  to  purchase  the  tools  adapted  to  his  art  as 
soon  as  he  becomes  convinced  that  it  will  tend  to  facili- 
tate and  improve  his  labour  and  render  the  fruits  of  it 
more  perfect..  It  is  such  contracted  views  as  these  which 
retard  the  progress  and  perfection  of  the  noble  science  of 
agriculture,  and  debase  it  below  the  level  of  the  meanest  art. 

Harrows. 

Harrows  constitute  a  second  class  of  instruments 
which  are  indispensably  necessaiy  in  the  tillage  of  arable 
land ;  and  without  which  the  plough  would  cultivate  the 
soil  but  very  imperfectly. 

These  instruments  are  also  made  of  various  sizes  and 
forms,  as,  of  course,  they  must  be,  in  order  to  enable 
them  to  ftdfil  all  the  difiierent  purposes  for  which  they 
are  intended.  They  are  divided  into  two  classes ;  the 
heavy  borrows,  or  those  which  are  drawn  by  two,  four,  or 
six  horses ;  and  the  U^ht  harrows,  of  which  a  single  horse 
can  draw  one  if  not  two. 

The  large  harrows  are  composed  of  strong  bars  of 
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wood,  connected  totrether  by  cross  bars  morticed  into 
them,  and  armed  with  long  kon  teeth  or  prongs,  each  of 
which  weighs  one  or  more  pounds.  This  class  is  chiefly 
used  for  the  purpose  of  breaking  the  furrow  slices  of  a 
turfy  soil  that  has  been  turned  over  by  ploughing,  or  for 
the  purpose  of  breaking  and  dividing  the  clods  on  tena- 
cious  soils :  they  are  quadrangular  or  triangular  in  form. 
In  the  latter  case,  these  teeth  or  tines  are  sometimes 
shorter  towards  the  foremost  angle  of  the  harrow,  or  that 
to  which  the  draught  power  is  attached,  and  increase  in 
size  at  each  row,  so  that  the  bindermost  row  contains  the 
largest.  Handles  are  occasionally  added  to  the  hinder 
part  of  the  harrow,  by  means  of  which  it  can  be  raised  up 
or  forced  deeper  into  the  soil ;  the  teeth  are  either  per- 
pendicular, or  inclined  with  the  front  forwards,  or  curved 
forwards  like  a  bill-hook. 

The  teeth  of  smaU  harrows  are  either  formed  of  wood 
or  iron ;  indeed,  there  are  some  in  which  a  tooth  of  wood 
and  one  of  iron  are  placed  alternately.  Many  agricul- 
turists have  altogether  rejected  harrows  having  wooden 
teeth  as  wholly  inefficacious ;  there  are,  however,  circum- 
stances under  which  the  use  of  them  will  prove  advanta- 
geous not  only  on  sandy  soils,  for  which  they  are  pecu- 
liarly adapted,  but  also  on  heavy  land ;  which,  although 
tolerably  well  divided,  still  contains  a  great  number  of 
clods.  On  such  land  it  is  much  easier  to  expedite  the 
motion  of  wooden  harrows  than  of  those  of  iron,  and 
the  suddenness  of  the  stroke  tends  more  to  break 
the  clod  than  the  weight  of  the  instrument  or  the 
material  of  which  it  is  formed.  Wooden  harrows 
are  likewise  preferable  to  iron  ones  for  the  purpose 
of  covering  small  seeds,  or  of  bestowing  a  slight  cul- 
tivation on  land  in  which  the  plants  are  just  shoot- 
ing up,  or  for  smoothing  and  equalizing  the  surface 
of  a  soil  where  it  is  not  necessary  that  the  teeth  should 
penetrate  to  any  depth.  There  are,  however,  many  per- 
sons who  make  use  of  wooden  harrows  for  the  sake  of 
economy,  when  iron  ones  would  be  far  preferable. 

In  the  variouslv  shaped  small  harrows  the  teeth  or 
prongs  are  sometunes  fastened  in  in  a  perpendicular,  at 


AGRICULTUEAL   IMPLEMENTS.  67 

others  in  an  inclined,  position :  where  the  latter  is  the 
case,  the  instrument  may  be  nsed  either  for  light  and 
Buperficialy  or  for  deep  and  heavy  hanowings,  as  may 
seem  requisite.  When  the  draught  power  is  attached  to 
the  instrument  in  such  a  manner  that  when  it  moves  for* 
ward  the  points  of  the  teeth  incline  towards  the  front, 
these  will  penetrate  better  into  the  soil  and  produce  a 
greater  effect ;  but,  when  turned  in  an  opposite  direction, 
their  action  is  less  sensible,  and  they  often  merely  ghde 
over  the  sutCeu^  of  the  soil  and  scarcely  disturb  it.  The 
teeth  or  prongs  of  a  harrow  are  very  seldom  round,  but, 
in  general,  of  a  quadrangular  or  triangular  shape ;  this 
latter  form  is  most  preferable,  because  the  angle  is  more 
acute;  they  are  also  occasionally  shaped  like  coulters, 
with  a  sharp  edge  and  a  broad  back. 

There  are  various  ways  of  fixing  these  teeth  or  prongs 
in  the  harrow ;  sometimes  they  are  inserted  into  the  bdls 
or  beams  by  being  driven  in  like  a  nail;  and  at  others 
they  are  merely  rivetted  on,  or  fastened  with  nuts  or 
screws.  In  the  former  case,  it  is  necessary  that  they 
should  be  made  of  a  greater  length,  in  order  to  allow 
their  being  driven  in  sufficiently  far  to  render  their  hold 
firm,  and  yet  a  sufficient  length  remain  outside  to  admit 
of  their  being  sharpened  when  the  point  becomes  blunted. 
But  teeth  thus  inserted  are  very  apt  to  be  lost :  the  strik- 
ing of  a  harrow  against  a  stone  will  frequently  serve  to 
knock  one  or  more  out ;  and  they  are  not  unfrequently 
pulled  out  by  persons  who  happen  to  require  a  bit  of  iron 
hr  a  bolt,  or  for  any  other  purpose.  Those  teeth  which 
are  most  firmly  attached  to  the  harrow  are  nailed  on  to 
the  frame  or  beam,  after  having  been  previously  rivetted 
into  a  bar  of  iron :  those  which  are  shaped  like  coulters 
are  frequently  fastened  on  with  screws,  in  order  that  they 
may  be  taken  off  whenever  it  becomes  necessary  to  sharpen 
them. 

The  following  are  the  chief  points  necessary  to  be  at- 
tended to  in  a  large  harrow,  if  we  would  have  it  perfectly 
fulfil  all  the  purposes  of  tillage  for  which  we  intend  it : — 

1.  The  teeth  should  be  at  a  sufficient  distance  from  one 
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another  to  admit  of  the  earth  passing  between  them,  and 
to  prevent  it  from  gathering  into  heaps. 

2.  They  should  be  so  arranged  that  the  furrows  which 
they  have  to  trace  in  the  soil  shall  be  at  equal  distances 
from  each  other. 

8.  Each  tooth  or  prong  should  trace  its  own  particular 
Ime,  and  one  not  fall  into,  or  become  confounded  with 
another. 

4.  The  rows  of  teeth  should  be  as  nearly  as  possible  at 
equal  distances  from  each  other,  in  order  that  all  parts  of 
the  instrument  may  act  with  equal  power.  In  by  far  the 
greater  number  of  harrows  the  third  essential  point  is 
overlooked :  the  teeth  are  disposed  angle- ways,  so  that 
those  in  the  third  row  fall  into  the  lines  traced  by  those 
in  the  first  row,  and  those  in  the  fourth  into  the  lines 
traced  by  the  second  row ;  thus,  one  portion  <rf  the  teeth 
is  absolutely  useless,  for  the  clods  acted  upon  by  the 
first  row  are  either  broken  or  thrown  on  one  side,  and, 
consequently,  are  not  touched  by  the  other  teeth.  Another 
inconvenience  also  frequently  arises  from  several  rows  of 
teeth  falling  into  the  same  line,  too  deep  a  furrow  is 
formed ;  for  example,  when  land  is  harrowed  after  having 
been  sown  with  very  small  seeds,  the  defect  just  alluded 
to  is  veiy  apt  to  cause  the  seed  to  be  buried  too  deeply. 
This  defect  might  be  in  some  measure  remedied  by  at- 
taching the  draught  power  a  little  towards  the  side  of  the 
front  beam  instead  of  exactly  in  the  centre,  so  that  the 
body  of  the  harrow,  not  being  in  a  right  angle  with  the 
traces,  may  move  in  a  sloping  or  diagonal  direction.  The 
lines  thus  drawn  will  receive  a  different  direction,  and  be 
less  liable  to  run  into  one  another ;  but  where  this  is  done, 
that  portion  of  the  soil  over  which  only  an  angle  of  the 
harrow  passes  will  be  less  perfectly  tUled  thwi  any  of 
the  rest,  and  it  will  be  necessary  to  cause  the  instrument 
to  go  over  it  again,  whereby  the  amount  of  actual  labour 
is  increased.  This  inconvenience  is  less  sensibly  felt  in 
circular  harrowing,  because  the  instrument  is  then  passed 
several  times  over  each  portion  of  land.  In  those  dis- 
tricts where  the  farmers  confine  themselves  to  longitudinal 
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banoTfiiig,  it  is  highly  requisite  that  the  teeth  of  the  in- 
strument should  be  so  arranged  that  each  may  trace  its 
own  tlistinct  line ;  and  also  that  these  lines  shall  be  at 
equal  distances  from  one  another. 

In  some  harrows  the  draught  power  instead  of  being 
attached  to  either  of  the  sides  is  affixed  to  the  point  or 
angle ;  such  instruments,  especially  when  their  teeth  are 
curved  forward,  have  a  starting  or  jumping  motion  which 
contributes  greatly  to  break  the  clods  and  divide  the  soil. 
The  regulator,  by  means  of  which  the  draught  cattle  are 
harnessed,  is  moveable,  and,  therefore,  favours  this  jerking 
motion;  but  in  this  case  the  harrow  must  necessarily 
pass  more  or  less  over  the  part  which  it  had  traversed 
before.  When  these  harrows  are  small  but  heavy,  and 
provided  with  strong  teeth,  they  are  productive  of  ma- 
terial benefit  to  strong  heavy  soils,  especially  when  driven 
over  these  at  a  brisk  trot.  The  form  of  a  harrow  is  usu- 
ally that  of  a  square,  the  sides  of  which  are  sometimes 
equal,  and  at  others  unequal  in  length ;  and  the  draught 
power  may  be  attached  either  to  the  length  or  to  the 
width :  thero  aro  frequently  five  beams  in  the  length,  but 
only  three  in  the  width.  Some  harrows  are  of  a  trian- 
gular  form,  and  then  the  draught  power  is  attached  to 
one  of  the  angles. 

In  those  places  where  the  land  is  ploughed  in  elevated 
ridges,  and  where  it  is  only  harrowed  longitudinally,  a 
large,  stiff  harrow  will  not  be  able  to  act  upon  the  whole 
surface  of  the  ridge.  An  instrument  divided  into  two 
parts  which  are  united  to  one  another  by  means  of  rings, 
hinges,  or  little  chains,  so  that  half  incUnes  on  each  side 
of  the  summit  or  crovm,  is  therefore  used.  Where  the 
ridges  are  all  of  equal  width,  two,  three,  or  sometimes 
four  harrows  are  thus  joined  together,  so  that  the  whole 
width  of  the  ridge  is  tilled  at  once.  The  draught  cattle 
are  attached  to  tibese  by  means  of  a  common  spring-tree 
bar  affixed  to  the  middle,  and  the  horses  walk  in  the 
centre  of  the  ridge,  or  a  horse  is  harnessed  to  each  ex- 
tremity of  a  pole  or  beam,  wliich  is  as  long  as  the  ridge  is 
wide,  and  these  animals  walk  in  the  open  furrows  ou 


70  AGBICXJLTVRJB. 

either  side ;  this  is  by  far  the  most  preferable  mode  of 
proceeding  on  damp^  wet  soils.  This  pole  is  affixed  ta 
the  harrows  by  means  of  chains  proceeding  from  it  to 
each  of  the  instruments,  which  are  thus  all  put  in  motion 
at  once.  Should  the  ridges  be  raised  so  high  above  the 
furrow  that  the  pole  just  mentioned  is  in  danger  of  rub- 
bing  .g^  a/LL  of  them,  <».  «Ie,  luntod  on 
wheels,  and  stretching  the  whole  breadth  of  the  ridge,  is 
then  made  use  of ;  these  wheels  pass  along  the  open  fur- 
rows, and  ought  to  be  of  sufficient  height  to  keep  the 
pole  or  axle  from  coming  in  contact  with  the  ridge. 
This  is  a  rather  complicated  arrangement,  but  one  that  is 
very  beneficial,  especially  where  moist,  wet  land  has  to 
be  harrowed  after  the  sowing  has  taken  place,  as  it  pre- 
vents the  cattle  from  passing  over  the  ploughed  land  and 
treading  it  down ;  it  is  well  known  that  on  soils  of  this 
nature  the  seed  seldom  springs  up  in  those  places  which 
have  been  trodden  down  by  the  feet  of  cattle. 

In  those  placed  where  several  horses  are  always  used 
in  harrowing,  these  animals  are  placed  in  a  slanting  posi- 
tion, so  that  it  shall  only  be  necessary  to  lead  the  iirst, 
and  all  the  others  shall  be  forced  to  follow  in  the  same 
direction.  To  effect  this,  the  straps  of  the  bridle  of  the 
second  horse  are  atta<;hed  to  the  trace-bar  of  the  firsts 
those  of  the  third  to  the  second,  and  so  on.  By  means 
of  this  arrangement  it  is  much  easier  to  keep  the  horses 
in  the  required  position. 

Harrows  ought  always  to  be  provided  with  sledges  on 
which  they  can  be  transported  to  and  from  the  fields.  These 
sledges  are  also  useful  for  the  purpose  of  conv^ng  the 
swing-ploughs  to  and  from  the  land  on  which  they  are  to 
be  used.  As  the  harrow  is  a  very  important  implement, 
and  one  that  cannot  be  dispensed  with,  and  as,  moreover, 
it  forms  a  veiy  considerable  item  in  the  expenses  of  an 
agricultural  undertaking,  all  possible  care  should  be 
bestowed  on  it ;  when  not  used,  these  instruments  should 
be  kept  under  cover,  and,  whether  in  the  farm-yard  or  in 
the  fields,  should  never  be  suffered  to  lie  on  the  ground, 
but  always  raised  and  propped  one  against  another. 
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Harrows  are  wmetimes  provided  with  branches  or 
bushes,  and  for  this  purpose  several  frames,  consisting  of 
three  or  more  cross-beams  without  teeth,  are  kept ;  this 
kind  of  harrow  is  very  efficacious  when  it  is  only  neces- 
sary to  level  inequalities  and  break  those  clods  which 
have  escaped  the  teeth  of  a  common  harrow.  They  are 
likewise  used  for  the  purpose  of  bur3ang  small  seeds,  as 
clover,  &c.  The  bushes  used  for  this  purpose  should  be 
strong  and  elastic,  but  not  too  thick,  or  placed  too  close 
to  each  other,  or  they  will  be  apt  to  form  furrows  and 
cany  away  the  seed  which  they  should  only  buiy. 

Some  persons  make  use  of  harrows  formed  of  branches 
interlaced  and  woven  like  basket-work,  and  speak  highly 
of  the  efficacy  of  such  instruments. 

It  is  a  point  of  the  greatest  importance  that  the  opera- 
tion of  hioTOwing  should  be  properly  performed,  and  at 
the  fitting  season ;  where  such  is  not  the  case,  the  incon- 
veniences resulting  cannot  be  compensated  by  any  care 
or  perfection  of  tillage.  The  extirpator  is  the  only  instru- 
ment which  can  supersede  or  diminish  to  any  considera- 
ble degree  the  use  of  the  harrow. 

The  operation  of  harrowing  may  be  divided  into  the 
following  varieties : — 

1 .  Lonffitudifud  harromng^  or  harrowmg  in  the  same 
direction  with  the  ploughing. 

2.  Cto9»  harromnff,  or  intersecting  the  ridges  and  far- 
rows formed  by  the  plough. 

8.  Serpentine  harromnff,  or  turning  the  harrow  alter- 
nately from  one  side  of  the  ridge  to  the  other,  and  thus 
making  it  describe  a  line  somewhat  resembling  two 
figures  of  eight  placed  one  under  the  other  \. 

4.  Bound  harromng.  As  this  highly  efficaceous  mode 
of  harrowing  is  but  Uttle  known  in  most  countries,  I 
shall  enter  into  a  more  circumstantial  description  of  it. 
It  can  be  practised  as  well  in  those  places  which  have 
been  deeply  ploughed,  and  where  the  ridges  are  high  and 
wide,  as  it  can  on  those  which  are  ploughed  as  evenly  and 
uniformly  as  possible.  The  horses,  of  which  there  are 
usually  fouror  six^  are  harnessed  in  the  way  before  described^ 
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some  to  the  trace-bar,  others  to  the  harrow.  The  driver 
takes  hold  of  the  front  horse  on  the  left,  by  the  bridle,  and 
makes  him  walk  round  him.  The  other  horses  must,  as 
may  easily  be  conceived,  describe  a  larger  circle  the  fur- 
ther they  are  from  the  centre.  When  the  circle  is  almost 
complete,  the  man  proceeds  a  few  steps  further  and  re- 
peats the  same  evolution ;  and  so  on,  until  the  whole 
surface  has  been  passed  over  by  the  harrow.  It  may 
easily  be  supposed  that  the  horse  which  is  furthest  from 
the  driver  has  the  hardest  work  to  perform,  and,  there- 
fore, the  weakest  and  smallest  are  always  placed  in  the 
centre,  and  the  largest  and  strongest  on  the  outside ;  or 
else,  when  they  are  nearly  equal  in  strength,  they  are 
worked  alternately  first  in  one  place  and  then  in  the 
other.  The  outside  horse  is  generally  obliged  to  proceed 
at  a  rapid  trot,  even  when  the  centre  one  is  moving  as 
slowly  as  possible.  When  the  soil  is  very  heavy,  and  the 
outer  horses  are  obliged  to  work  at  full  trot,  in  order  to 
divide  and  loosen  it  thoroughly,  they  become  very  much 
exhausted ;  indeed,  this  operation  can  only  be  executed 
by  animals  full  of  strength  and  vigour.  It  cannot  be 
denied  that  this  mode  of  harrowing  takes  up  a  great  deal 
of  time,  because  every  part  of  the  surface  has  to  be  re- 
peatedly passed  over ;  but,  on  the  other  hand,  it  produces 
an  eflfect  which  could  not  be  obtained  from  auy  other 
method  of  conducting  the  operation.  Quick  harrowings 
of  this  description  are  usually  performed  with  harrows 
having  wooden  teeth,  because  horses  could  not  support 
the  labour  occasioned  by  heavy  instruments.  When  the 
land  has  been  completely  harrowed  in  this  manner,  the 
instruments  are  drawn  over  it  lengthvrise,  the  rate  of 
going  in  this  case  being  also  a  brisk  trot.  The  driver 
mounts  the  first  horse  in  order  to  make  him  go  more 
rapidly.  This  operation  is  best  executed  in  Mecklen- 
burg :  there  is  not,  in  fact,  any  other  operation  of  agri- 
culture to  which  so  much  attention  is  paid  in  that 
country. 

It  is  even  more  essential  that  favourable  weather,  when 
the  ground  contains  a  proper  quantity  of  moisture^  should 
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be  chosen  for  the  perfonnance  of  this  kind  of  harrowing, 
than  it  would  be  for  ploughing.  If  tl^  land  is  too  moist, 
the  harrowing  will  be  very  likely  to  do  more  harm  than 
good,  and  to  harden  and  agglomerate,  instead  of  dividing 
tiie  soil.  It  is  also  of  importance  that  the  ground  should 
not  be  suffered  to  become  too  diy  and  hturd  before  this 
operation  b  performed,  as  it  is  then  impossible  to  manage 
it.  Even  when  the  most  favouraUe  season  and  the  m(^ 
suitable  d^ree  of  temperature  have  been  chosen,  all 
other  agiicultural  operations  must  be  susjpended  while 
this  one  is  in  hand.  In  the  table,  therefore,  of  those 
team  labours  which  are  to  be  executed  in  any  particular 
week  or  month,  byrrowing  must  always  ooc^pVa  prin. 
dpal  place. 

27ie  RoU. 

The  foU  is  another  exceedingly  useful  agricultural  im- 
plement ;  in  fact,  it  is  iDapossible  to  dispense  with  it  in 
any  complete  system  of  tillage,  let  the  nature  of  the  soil 
be  what  it  may.  We  shall,  in  the  first  place,  examine 
the  various  uses  to  which  this  instrument  is  applied.  It 
is,  indeed,  essential  that  this  examination  should  be  gone 
through  before  treating  of  the  different  forms  given  to  the 
roll,  these  latter  bein^  determined  by  the  purposes  for 
which  the  instrument  is  to  be  used. 

The  first  object  usually  aimed  at  in  the  employment 
of  this  instrument,  is  to  break  those  clods  or  indurated 
masses  of  earth  which  have  resisted  the  action  of  the 
harrow ;  or,  at  all  events,  to  bury  them  in  the  ground,  so 
that  at  the  next  harrowing — ^which  when  thus  buried  they 
cannot  well  escape — they  must,  of  necessity,  be  some- 
what diminished  in  &dze.  It  is  for  this  reason  that  in 
countries  where  the  soil  is  very  tenacious,  and  tillage  very 
carefully  conducted,  it  is  the  custom,  even  after  prepa- 
ratory plouglungs,  first  to  harrow,  then  to  pass  the  roll 
over  the  ground,  and  then  to  harrow  again.  In  such 
places,  land  not  treated  in  this  manner  would  be  looked 
upon  as  being  very  badly  prepared. 

The  second  object  of  rolling,  is  to  give  a  somewhat 
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greater  degree  of  compactness  to  a  soil  which  is  too  light 
and  friable,  and  to  unite  its  component  parts.  The  loQ 
is  not  employed  for  this  purpose  to  so  great  an  extent 
as  it  might  be  with  advantage ;  its  action,  in  this  case, 
being  highly  beneficial,  particularly  in  counteracting  the 
bad  effects  produced  on  extremely  light  soils  by  the  too 
frequent  use  of  the  plough,  and  likewise  in  preventing 
the  too  rapid  evaporation  of  the  moisture  oontamed  in  the 
soil.  This  application  of  the  roll  is  particularly  resorted 
to  on  the  spongy  soils  of  valleys ;  in  such  situations,  in- 
deed, it  cannot  well  be  dispensed  with. 

The  third  use  to  which  the  roll  is  applied,  is  to  press 
down  and  make  firm  the  ground  about  newly-sown  seeds, 
and  to  cause  the  latter  to  adhere  better  to  the  soil« 
Sometimes,  when  very  small  seed  is  to  be  sown,  it  is 
found  advantageous  to  pass  the  roll  over  the  ground  be- 
fore the  seed  is  sown,  so  as  to  level  it  thoroughly,  and 
facilitate  a  more  equal  distribution  of  the  seed  than 
could  otherwise  take  place.  Where  the  ground  has  been 
thus  levelled,  those  seeds  which  happen  to  fall  together, 
separate  from  each  other ;  and  it  is  seldom  that  two  are 
found  lying  in  one  spot.  The  harrow  is  then  passed 
over  the  ground ;  and  this  operation  is  followed  oy  re- 
peated rollings,  which  obliterate  the  lines  drawn  by  the 
harrow.  The  roller  may  also  be  employed  with  advan- 
tage on  soils  which  are  neither  particmarly  moist  nor 
tenacious,  after  the  harrow  has  been  used  to  cover  the 
seed.  This  operation  serves  to  press  the  earth  more 
closely  into  contact  with  the  seed,  which  then  germinates 
and  springs  up  with  much  greater  rapidity.  The  truth 
of  this  will  be  plainly  seen  by  observing  those  parts' 
which  have  escaped  the  action  of  the  roll ;  for  there  the 
seed  does  not  spring  up  so  quickly  as  it  does  where  the 
ground  has  been  well  pressed  by  this  instrument.  Pro* 
bably,  too,  the  pressure  may,  by  the  greater  compactness 
which  it  gives  to  the  soil,  prevent  any  rays  of  light  from 
penetrating,  and  thus  interfering  with  the  process  of 
germination.  Another  advantage  derived  from  this  level- 
ling of  the  soil  by  the  roll  is,  that  the  harvest  is  greatly 
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BEKsilitttted ;  for  it  enaiUes  the  labourers  to  reap  or  mow 
closer  to  the  ground,  a  point  of  great  importimcey  esge* 
dally  as  regards  the  pea  and  bean  ciops. 

The  fourth  great  use  of  the  roll  is  to  cover  with  mould, 
or  press  against  or  into  the  ground,  the  roots  of  those 
plants  sown  in  the  preceding  autumn,  which  have  been 
detached  by  the  frost.  Sofls  rich  in  humus,  such  as 
those  found  ia  yalleyB,  sometimes  swell  up  in  the  spring 
to  such  a  degree  that  the  roots  of  the  plants  contained  in 
them  are  forced  ap.  In  such  cases,  if  a  fall  of  rain  does 
not  q)eedily  occur,  the  roll  affords  the  only  means  of  re« 
storing  them  to  their  proper  position. 

Lastly,  the  roll  is  sometimes  employed  for  the  purpose 
of  destroying  insects  which  injure  the  young  plants,  and 
which,  parti^ariy  dunng  the  night,  come  up  to  the 
surface  to  seek  thejr  food.  When  applied  for  this  last- 
mentioned  purpose,  the  operation  of  rolling  should  always 
be  performed  after  the  close  of  day. 

The  roll  is  moved  by  means  of  a  frame  or  carriage,  in 
which  the  two  extremities  of  its  axis  are  fixed.  The  roll 
itself  ia  generally  round,  but  varies  greatly  both  in  length 
and  diameter ;  and  the  shorter  it  is  the  more  powerfully 
does  it  act.  Increase  of  length,  far  from  admug  to  the 
amount  of  pressure,  actually  detracts  from  it,  by  causing 
the  weight  to  be  sustained  on  a  greater  number  of  points 
of  the  surface  at  once.  The  usual  length  of  the  cylinder 
is  from  six  to  nine  feet :  the  diameter  varies  from  one  to 
two  feet. 

Hexag<mal  and  octagonal  rolls  are  also  in  use.  They 
are  mudi  more  efficient  for  the  purpose  of  breaking 
doda  than  round  ones ;  because,  at  each  step  of  their 
progress,  they  fall  to  the  ground  more  suddenly,  and  move 
with  a  less  equal  motion.  But  they  require  greater  force 
of  traction  than  round  rolls,  which  is  probably  the  reason 
why  they  are  so  little  used.  I  consider  that  they  are 
ci^ble  of  producing  highly  advantageous  effects  on  tena- 
cious soils. 

With  the  same  view,  rolls  are  sometimes  made  with 
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grooves  or  flutings;  but  if  the  soil  on  which  they  are 
used  is  not  very  dry,  these  flutings  and  spaces  become 
filled  with  mould,  and  the  efficacy  of  the  roll  is  of  course 
diminished. 

The  carriage  of  the  roll  is  made  in  various  forms^  none 
of  which  appear  to  me  to  possess  any  s^eat  advanta^^es 
over  the  pffirs;  I  refrain  Sm  giving'S^  descriptioTof 
them,  being  fully  persuaded  that  all  my  readers  must 
be  acquainted  with  some  one  among  the  number.  The 
only  particular  which  positively  demands  attention  is, 
that  the  carriage  should  be  so  constructed  as  to  admit  of 
the  driver's  sitting  upon  it.  That  he  should  do  so  is 
desirable :  first  because  the  weight,  and  consequently  the 
effect  of  the  roll,  is  thereby  increased ;  and,  secondly, 
because  the  cattle  can  then  be  driven  at  a  brisker  pace, 
provided  that  the  labour  does  not  fatigue  them  too  much. 
Another  advantage  attending  this  arrangement  is,  that  it 
protects  the  driver  from  the  annoyance  of  the  dust,  to 
which  he  would  otherwise  be  exposed.  Rolls  without 
frames  are  likewise  made  use  of,  the  extremities  of  the 
axles  of  which  turn  in  rings  which  are  attached  to  the 
shafts  by  hooks.  When  the  direction  of  a  roll  thus 
mounted  has  to  be  reversed,  there  is  no  occasion  to  turn 
the  instrument  itself,  but  it  is  only  necessary  to  take  the 
horses  off,  unfasten  the  rings  for  a  moment,  and  refasten 
them  again,  when  the  shafts  and  the  horses  have  been 
brought  round  to  the  proper  position.  This  mode  of 
proceeding  obviates  all  those  inconveniences  produced  by 
the  roll  dragging  a  quantity  of  earth  roimd  with  it  as  it 
turns;  an  inconvenience  which  is  not,  however,  so 
perceptible  when  the  circle  described  by  the  roll  in 
tummg  is  rather  large. 

Some  persons  use  stone  rolls  on  their  fields.  There, 
doubtless,  are  cases  in  which  such  pressure  on  the  ground 
may  prove  advantageous  ;  it  appears,  however,  to  me  that 
in  most  instances  it  will  be  found  too  powerfiil,  and  con* 
sequently  the  use  of  these  very  heavy  rolls  cannot  be 
generally  recommended.     I  have  frequently  derived  ad- 
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vantage  from  passing  a  stone  roll  over  a  sandy  soil  soon 
after  its  being  dug  or  ploughed  up,  but  this  is  the  only 
trial  of  the  kmd  I  have  made. 

Spiky  or  pointed  roUs.  These  rolls  are  armed  with  iron 
points,  the  intention  of  which  is  to  e£Eect  a  more  complete 
division  of  the  clods ;  and  they  are  still  used  for  this  pur- 
pose in  many  agricultural  establishments.  Rolls  of  this 
description  can  only  be  used  on  very  div  soils,  and  when 
the  proper  time  for  harrowing  successmlly  has  been  suf- 
fered to  pass.  Where  the  soU  is  argillaceous,  and  like- 
wise contains  moisture,  it  sticks  to  the  points,  and 
becomes  so  firmly  amassed  between  them  that  the  whole 
instrument  is  soon  covered  with  it,  and  the  points  cease 
to  be  productive  of  any  eflTect.  This  inconvenience  is 
less  to  be  feared  with  roUs  which  are  armed  with  iron 
hammers  instead  of  points,  the  hammers  being  placed  at 
greater  distances  from  each  other  than  the  points.  These 
hammers  never  fail  to  break  the  clods  with  which  they 
come  in  contact. 

English  writers  have  often  recommended  the  use  of 
rolls  armed  at  intervals  with  sharp  circles  or  rings,  for 
various  purposes,  and  especially  for  that  of  forming  fur- 
rows in  the  soil,  and  for  several  other  uses  to  which  I 
shall  have  to  revert  elsewhere. 

It  is  necessary  that  a  favourable  period  and  weather, 
when  the  ground  is  sufficiently  diy,  should  be  chosen  for 
rolling,  as  for  harrowing.  It  is  absolutely  necessary  that 
the  humidity  of  the  soil  should  not  be  so  great  as  to 
cause  it  to  stick  to  the  roll,  for  when  that  is  the  case  the 
operation  is  likely  to  prove  more  injurious  than  beneficial, 
not  only  to  tenacious  and  clayey  soils,  but  also  to  those 
which  are  Ughter,  inasmuch  as  it  hardens  the  ground,  and 
forms  over  it  a  crust  which  is  impervious  to  air  and 
atmospheric  action.  On  the  other  hand,  however,  it  is 
not  right  to  wait  until  the  clods  of  tenacious  land  have, 
by  the  evaporation  of  all  their  moisture,  become  so  hard 
as  to  render  the  action  of  the  roll  on  them  totally  ineffi- 
cacious. 
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In  the  performance  of  this  operation  it  is  requisite^ 

1.  That  the  lines  traced  by  the  plough  should  be  per- 
fectly straight^  and  parallel  vntk  one  another ;  the  funrow 
alioes  aU  equal,  and  uniformly  turned  up,  so  that  they  may 
not  oveih^  each  other,  or  form  any  inequalities  on  the 
»ur&ce  of  the  ground.  If  it  be  otherwise,  that  is  to  say, 
if  the  shoes  are  not  of  equal  breadth,  the  (Operation 
becomes  more  ctiffioult,  because  at  every  deviation  from 
the  straight  line  the  resktance  which  the  earth  opposes 
to  the  instrument  becomes  ineieased. 

2.  That  the  plough  advance  at  a  regular  and  uniform 
depth,  and  on  a  line  parallel  to  tiie  sur&oe  of  the  soil ; 
that  is  to  say,  that  it  do  not,  as  is  the  case  when  it  is  not 
well  guided,  sometimes  cut  thud^  and  at  oihsM  tiiin  slices. 

3.  That  the  plough  empty  the  Anrrow  as  completely  as 
possible,  so  that  the  earth  may  not  fall  in  again  aft^  the 
mstrument  has  passed ;  and  that  the  portion  of  soil  not 
yet  raised,  but  whidbi  has  just  been  divided  by  the  plough- 
share, may  form  not  an  acute  but  a  right  angle  with  the 
bottom  of  the  furrow  on  which  it  borders. 

4.  That  the  furrow-shce  be  turned  up  at  an  anele  of 
about  40  degrees,  or  so  as  to  form  with  the  surrace  of 
the  ground,  or  the  bottom  of  the  furrow,  an  angle  of 
from  40  to  50  degrees ;  whi<^  is  in  most  cases  the  best 
inclination. 

6.  That  the  divided  slkes  be  always  of  the  same 
breadth ;  and  that  it  be  such  as  is  required  by  the  nature 
of  the  soil  itself,  and  the  purpose  of  the  operation. 

0.  That  they  likewise  preserve  the  depth  which  it  is 
desirable  to  give  them« 

7.  That  the  ridges  or  hestps  of  ^orth  between  the  fur- 
rows be  of  a  suitable  length  and  breadth,  and  tibat  their 
sides  be  parallel  to  one  another,  so  that  they  may  not 
terminate  in  a  poiift ;  for  such  a  form  telnds  to  increase 
the  labour  of  ploughing  considerably  by  rendedng  it  ne^ 
cessary  to  turn  frequently. 

8.  That  the  ploughs  be  placed  one  after  another  on 
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difierent  parts  of  the  land  to  be  ploughed,  so  that  the 
operation  may  be  executed  in  the  best  possible  order,  and 
iiith  as  little  loss  of  time  as  possible. 

The  fulfilment  of  these  essential  conditions  is  secured 
to  a  certam  extent  by  taking  care  that  the  plough  is  pro* 
perly  constructed ;  but  it  also  depends  in  a  great  measure 
on  the  skill  of  the  ploughman,  who  must  not  be  actually 
stupid,  or  quite  a  novice  in  the  use  of  the  instrument. 
The  acoon^>hshment  of  all  the  other  operations  is  essen* 
tially  dependant  on  the  skill  displayed  oy  the  ploughmen 
in  the  execution  of  theirs.  This  remark  rephes  par- 
ticularly to  the  head  ploughman,  who  directs  and  super- 
intends the  operation,  ^t  being  his  dut^  to  see  that  the 
fonows  are  cut  with  that  penect  straightness  of  which 
we  have  alreaify  spoken.  The  selection  of  the  head 
ploughman  is  not,  tnerefore,  a  matter  of  trifling  moment, 
and  it  is  exceedingly  important  that  this  man  should  have 
a  correct  eye. 

The  inspector  of  the  wc»rk  should  look  well  that  all 
these  things  are  carefully  attended  to ;  it  is  his  special 
duty  to  determine  the  length  and  breadth  of  the  slice 
according  to  the  object  which  is  to  be  attained  by  the 
ploughing ;  and  if  entire  confidence  with  regard  to  this 
matter  cannot  be  placed  in  the  head  ploughmian,  it  is  the 

Elace  of  the  inspector  to  mark  out  the  distribution  of  the 
auks  or  ridges.  We  shall  see  in  the  sequel  what  there 
is  to  be  observed  with  respect  to  certain  peculiar  forms  of 
the  plough. 

The  width  of  the  sod  or  farrow-slice  must  be  regulated 
aooording  to  the  nature  of  the  soil  and  the  object  to  be 
obtained  by  the  ploughing.  The  greater  the  tenacity  of 
the  soil,  the  narrower  should  these  slices  be  cut ;  for  when 
they  are  too  broad,  it  is  impossible  to  divide  and  break 
them  properly  with  the  harrow.  From  a  light  or  sandy 
soil,  on  the  other  hand,  wide  slices  maybe  cut  without 
any  inconvenience,  because  the  harrow  always  has  suffi- 
cient power  over  such  land  to  pulverise  it  completely. 

The  greater  the  depth  of  the  furrows,  the  less  should 
be  their  width,  both  oecause. the  plough  would  otherwise 
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bave  too  much  resistance  to  overcome,  and  because  if 
the  pieces  of  earth  or  sods  cut  out  of  them  are  both 
broad  and  thick,  they  cannot  be  turned  over  so  com- 
pletely  as  they  ought  to  be.  But  when  the  ploughing  is 
merely  superficial,  there  is  no  objection  to  the  width  of 
the  slices  being  increased.  If  the  object  in  view  is  only 
to  bury  stubble,  or  to  turn  up  the  turf  of  land  lying  fal- 
low, in  order  to  facihtate  its  decomposition  and  disin- 
tegration, ploughing-in  wide  slices  is  admissible^  and,  in 
certain  respects,  perhaps  preferable. 

It  has  aheady  been  observed  that  two  or  three  inches 
more  or  less  in  the  breadth  of  a  slice  make  a  great  deal 
of  difference  in  the  quantity  of  w^rk  done  by  a  plough. 
When  the  object  is  to  divide  a  tenacious  so«l  very 
minutely,  the  most  convenient  and  proper  breadth  for 
the  slice  is  six  or  seven  inches;  but  where  the  soil 
is  light,  an  almost  equal  advantage  will  be  gained 
by  making  the  slices  a  foot  wide.  The  length  of 
groimd  traversed  by  the  plough  in  ploughing  a  field  is 
inversely  as  to  the  breadth  of  the  slices ;  that  is  to  say, 
the  length  traversed  when  the  slice  is  seven  inches  wide, 
is  to  that  passed  over  when  it  is  twelve  inches  wide,  as 
12  to  7-5- ;  so  that  (supposing  the  rate  of  progress,  or  in 
other  words,  the  pace  at  which  the  cattle  move,  to  be 
equal  in  both  cases,)  twelve  hours  are  spent  in  ploughing 
a  field  with  furrows  seven  inches  wide ;  while  only  seven 
hours  would  be  required  to  plough  it  if  the  farrows  were 
twelve  inches  wide. 

If  the  mould-board  cannot  be  turned  alternately  to  the 
right  or  left  of  the  plough,  but  is,  on  the  contrary,  fixed 
to  the  right  side  of  it,  the  land  cannot  be  ploughed  per- 
fectly flat  and  even;  but  the  ploughed  surface  must 
necessaiily  be  divided  into  banks  or  ridges,  separated  by 
farrows,  and  elevated  in  the  middle  in  proportion  to  the 
depth  of  these  farrows.  Tlie  ploughing  is  said  to  be 
raised  or  flat  according  as  the  ground  is  turned  up  in 
ridges  intended  to  be  permanent,  or  the  operation  is 
conducted  in  such  a  manner  as  to  keep  the  sur&ce  as 
equal  and  uniform  as  possible. 
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The  sorfooe  maybe  flattened  and  equalized  to  a  certain 
exi^it  by  plooghing  firom  the  edges  to  the  middle  of  those 
ridges  which  had  previously  been  ploughed  from  the 
middle  to  the  edges ;  that  is  to  say,  those  ridges  in  whidi 
the  first  two  sods  or  slices  have  been  thrown  one  against 
the  other.*     If  the  land  be  ploughed  alternately  outwards 
and  inwards  to  the  same  depth,  the  banks  or  ridges 
remain  tolerably  flat ;  and  if  it  oe  subse^uentlv  ploughed 
across  and  circnlarly  harrowed,  no  sensible  elevation  or 
depression  will  remain  to  destroy  the  equality  of  the  sur- 
&ce.    It  howev^,  we  would  bestow  the  oest  possible 
tillage  on  a  piece  of  ground,  it  will  be  advisable  not  to 
leave  the  ridges  always  in  the  same  place,  but  to  change 
their  position  by  imiting  the  halves  of  two  differont 
ridges.     To  effect  this,  the  shoulders  of  the  ridge  must 
be  turned  over  into  the  furrow,  and  the  slices  successively 
raised  supported  one  against  the  other  until,  on  reaching 
the  middle  of  each  of  the  whole  ridges,  furrows  are  formed 
in  those  places  formerly  occupied  by  the  crowns  or  sum- 
mits.    In  this  manner,  that  portion  of  ground  which  had 

*  In  order  to  render  the  sabseqaent  remarks  more  easy  of  comprehension,  I 
consider  it  requisite  to  ffire  exact  definitions  of  certain  technical  terms  nsed 
to  deadgnato  tiia  Tarioos  operations  and  other  matters  connected  with  ploogh- 
ing. 

To  pim^fh  a  ridge  outwofdi  is  to  begin  the  plooghing  in  the  middle,  so  that 
the  first  two  furrow  slices  cot  by  the  plough  may  rest  one  against  the  other. 

To  plough  inwardi  is  precisely  the  contrarv  ;  it  consists  in  beginning  at  the 
two  sides,  so  that  the  slices  first  diTided  &11  into  the  trenches  by  which  the 
ridge  is  bounded,  and  the  last  two  falling  in  opposite  directions  leare  an  open 
space  or  fnrrow  in  the  place  proTioosIy  occopied  by  the  crown  or  summit  of 
the  ridge. 

A  rQl^  or  hanit  is  a  band  of  earth  formed  by  (he  Junetlon  of  two  or  more 
ploQgh'Unes,  and  terminated  on  each  side  by  a  trench. 

A  hoUow  or  gutter  is  a  single  furrow  traced  by  the  ploagh. 

The  erovm  of  the  ridge  is  its  highest  part,  where  two  divided  slices  of  earth 
eat  from  the  farrows  have  been  thrown  one  against  the  other. 

The  shoulder  of  the  ridge  is  that  part  of  it  which  abuto  on  or  terminates  It 
towards  the  treuch. 

The  trench  is  the  hoUow  space  from  which  the  plough  has  removed  that  por- 
tion of  earth  which  forms  the  shoulder  of  the  ridge  ;  or,  iu  other  words,  it  is  the 
hollow  ridge  which  one  ridge  forms  with  another,  and  serves  to  drain  off*  the 
superflnoos  water. 

The  furrow  Is  the  long  hollow  space  which  the  plough  forms  as  it  separatee 
and  turns  over  the  slice»  or  that  space  which  was  occupied  by  the  slice  before 
it  was  detached  and  removed. 

Thefurrow-elice  or  tod  is  that  portion  of  earth  which  the  plough  raises  from 
the  fhrrow,  and  turns  over  on  the  side. — French  Tbaks. 
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been  merely  ixivered  bjr  the  two  firrt  fonow  sboeB  fonn- 
ing  the  crown,  becomes  perfectly  tilled  and  cultiyated. 

The  flat  mode  of  ploughing  is  decidedly  preferable  in 
places  where  poirtioais  oi  land  of  considerable  breadth  be- 
long to  the  same  proprietor,  and  where  there  are  no  par- 
ticular and  important  reasons  for  giving  the  preference  to 
high  and  narrow  ridges.  In  most  cases  these  advantages 
outweigh  those  which  are  incontestibly  attached  to  the  latter 
description  of  ridges.  The  dxainage  of  water^  the  acoom* 
plishment  of  which  is  in  many  places  sought  to  be  obtained 
by  means  of  the  furrows  which  separate  the  ridges,  is 
always  e&eted  much  more  completely  by  means  of  the 
farrows  which  are  traced  on  land  ploughed  evenly,  and 
immediately  after  the  seed  has  been  sown ;  and  the  more 
80  as  these  furrows  are  always  traced  in  the  direction 
most  likely  to  facilitate  the  drainage  of  the  water,  and 
have  an  advantage  not  always  possessed  by  the  farrows 
which  separate  the  ridges  from  one  another.  Great 
numbers  of  these  channelfl  or  drainage  furrows  may  be 
made  in  places  where  they  are  necessary,  and  they  may 
be  altogether  let  alone  where  not  required.  On  land 
which  is  plou^ed  flat  and  evenly,  the  vegetable  mould 
remains  equally  distributed  over  the  whole  surface; 
whereas,  that  which  is  ploughed  in  ridges  is  deprived  of 
it  in  some  places  and  overloaded  with  it  in  others.  The 
former  retain  over  tibeir  whole  surface  an  equal  thickness 
of  newly  turned  earth ;  they  also  admit  of  a  more  equable 
distribution  of  the  manure,  which,  on  lands  ploughed  in 
narrow  ridges  is  apt  to  colled;  in  the  furrows.  Then, 
again,  the  soluble  extractive  matter  of  land  ploughed  flat 
is  not  carried  away  as  it  is  down  the  slope  of  the 
ridges  into  Ihe  furrows.  But,  above  all,  the  seed  can 
be  distributed  much  better  and  more  equally  over  evenly 
ploufrhed  land ;  it  may,  in  fact,  almost  be  scattered  at 
mndom :  the  harrow  ^so  acts  more  uniformly  over  the 
whole  surface  than  it  can  do  over  the  surface  of  land 
ploughed  in  ridges.  Circular  harrowing,  which  is  so  ex- 
ceedmgly  efficacious,  is  almost  impracticable  on  land 
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jkmf^ied  m  rid^  i  aosd  tnwa  caroM  luarowjsigs  is  ren- 
dered  moch  mose  cbfficuh  by  this  mode  of  ^rrwyng  the 
8tiilK».  Moreorer,  land  ploughed  flat  ia  much  more 
easily  deaied  from  eonoh-grasB,  aiidall  thoae  weeds  which 
multiply  l^  means  of  their  roots ;  the  oarriage  of  the  ma^ 
nare  aiid  eapeoally  of  the  harrest  is  faoilitaML  there ;  and 
lastly,  the  reaper,  binder,  and  gleaner,  aooooiplish  their 
work  an  it  widi  much  leas  difficulty.  The  oom  lies  flat 
upon  it  after  havBig  been  separated  from  the  stubble,  and 
does  not  &11  into  the  furcows  and  get  spoiled  hy  the 
water  lodged  there,  as  is  too  frequently  the  ease  on  land 
which  is  ploug^ied  in  narrow  ridges*  The  rake  also  per- 
forms its  offioe  with  much  more  ease  and  promptitude; 
in  fact,  it  is  only  on  land  ploughed  in  this  manner  that  it 
is  pos^e  to  use  the  large  rake^  an  implement  of  great 
ntUity  at  harvest  time« 

The  advantages  just  enumerated  an  so  great,  that  it  is 
only  a  small  number  of  particular  cases,  of  whidi  we  shall 
presently  have  to  i^peak,  that  can  warrant  the  formation 
gI  ridges  on  a  flat  soil. 

GRie  equal  distribution  of  all  the  elements  <tf  fertility 
over  land  pbughed  evenly  gives  an  equal  degree  of 
strength  and  a  mnfermity  of  appearanoe  to  the  whole 
crop.  On  such  land  we  do  not  see  the  disagreeable  spec* 
tacle  presented  by  elevated  ridges,  on  the  top  of  which 
the  com  is  too  rich  and  is  laid ;  while  the  sides  and  the 
hoUorm  present  nothing  but  impoverished,  sickly  looking 
]dants,  or,  what  is  still  worse,  weeds. 

l%e  ridges  usually  formed  on  land  may  be  divided  into 
three  classes :-~ 

1.  Bidges  or  banks  of  the  width  of  16,  M,  or  80 
plough-lines  or  moie. 
^  2.  Nanower  and  less  elevated  ridges^  which  axe  not 
bounded  by  deep  furr^s ;  theas  are  from  6  to  8  or  12 
plougk-Unes  in  width. 

3.  Nanmv  and  considerably  elevated  lic^,  separated 
&om  eaefa  oth^l^  deep  fixemms ;  these  are :  from  4  to  6 
or  8  foiTOW-riiods  broad. 

Itknecewaiyto  dirtingui*  pi»ped^ 
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different  kinda  of  ridges,  in  order  that  what  we  are  about 
to  say  with  regard  to  them  may  be  properly  understood. 
Ridges  of  intermediate  widths  may  doubtless  be  found, 
the  classification  of  Which  is,  therefore,  uncertain ;  but 
such  are  chiefly  found  only  in  those  places  where  tiUage 
is  ill-conducted,  or  directed  by  those  persons  who  act 
without  method  or  reflection* 

Broad  ridges,  elevated  in  the  centre,  are  often  formed 
by  accident  and  without  intention,  especially  where  the 
property  has  been  divided  into  long  narrow  strips  of  land. 
For  since  land  so  divided  must  have  been  twice  ploughed 
from  the  middle  outwards  for  every  time  that  it  was 
ploughed  from  the  edges  inwards,  the  earth  must  neces- 
sarily have  become  helped  up  in  the  middle,  and  the 
crown  of  the  ridge  thus  formed.  In  places  where,  as  is 
frequently  the  case,  there  have  been  no  ditches  between 
the  lands  of  different  proprietc»:s,  or  where  these  ditches 
have  been  filled  up  for  the  sake  of  gaining  additional  sur- 
face, all  the  ploughmen  have  avoided  thawing  the  earth 
to  the  outside,  from  fear  that  if  they  did  so  their  neigh- 
bour might  cany  off  that  which  was  thus  placed  within 
his  reach.  In  this  manner,  ridges  of  considerable  breadths 
have  become  elevated  in .  the  middle  to  such  a  degree, 
that  two  men  walking  in  the  parallel  furrows  which 
bound  them  will  not  be  able  to  see  each  other. 

Such  ridges  or  banks  are  not  only  found  on  lands  in 
which  there  is  more  to  be  feared  from  wet  than  from 
drought,  but  even  on  dry  and  sandy  soils.  It  is  UBually 
advisable  to  form  moist  lands  into  broad  ridges,  as 
it  is  said  that  by  this  means  a  portion  at  least  of  me  crop 
is  secured,  and  good  produce  obtained  from  the  crown  of 
the  ridge,  even  if  that  on  the  side  is  sickly,  or  small  in 
quantity.  It  is  thou^t  also,  that  if  the  ndges  were  less 
elevated,  the  crop  obtained  would  be  next  to  nothing.  It 
is  true  that  in  the  greater  number  of  caaes  this  inconve- 
nience might  be  obviated  in  another  way,  and  that  here 
the  preference  should  be  given  to  high  and  narrow  ridges. 
Nevertheless,  the  use  of  high  and  broad  ridges  is  at- 
tended with  advantages  quite  peculiar  to  itself,  and  if  the 
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arc  formed  by  their  segment  be  properly  rounded^  and 
1^  farrows  whioh  bound  them  made  of  a  proper  depth, 
they  afford  the  best  and  probably  tibe  only  means  of  turn- 
ing to  account  lands  which  are  parcelled  out  into  small 
portions  and  intermingled  with  the  property  of  others. 

It  must,  however,  be  observed,  that  ridges  of  thk  de^ 
scription  are  frequently  met  with  on  dry  lands,  and  in 
districts  where  there  is  little  humidity ;  in  such  situa- 
tions, so  far  from  being  att^ded  with  any  advantage,  they 
are  calculated  to  do  nothing  but  mischief  in  every  way. 
These  broad  and  highly  ci^ed  ridges  are  often /ormid 
gradually  and  quite  unintentionally,  by  ploughing  them 
from  the  middle  to  the  edires  more  frequently  than  in  an 
opposite  direction ;  in  otiilr  cases,  t%  owe  their  forma- 
tion  to  an  iU-advised  imitation.  I  know,  indeed,  an  in- 
stance of  a  person,  who,  attributing  the  heavy  crop  yielded 
by  a  stiff  soil  thus  divided  to  this  method  of  ploughing, 
thought  he  should  obtain  a  similar  result  from  a  sandy 
soil  in  the  neighbourhood  by  treating  it  in  a  similar 
manner. 

The  following  are  some  of  the  principal  inconveniences 
resulting  from  broad  and  very  elevated  ridges. 

1.  The  best  mould,  that  which  has  b^n  most  com- 
pletely manured,  becomes  heaped  up  in  the  middle  of  the 
ridge,  and  gradually  removed  from  the  sphere  of  useful- 
ness and  activity  by  the  depth  at  which  it  is  immersed, 
while  the  virgin  or  barren  earth  is  continually  being  taken 
from  the  bottom  of  the  furrows  and  carried  to  the  sides 
of  tibie  ridge. 

2.  Although  tiie  crown  of  the  ridge  is  preserved  from 
superfluous  moisture,  the  sides  are  much  more  exposed  to 
it.  Besides,  the  water  is  often  enclosed  in  the  trenches, 
on  account  of  the  end  ridges  or  bord^s  being  equally 
as  high  as  the  others,  and  thus  preventing  that  drainage 
which  would  otherwise  take  place  there. 

3.  Dining  long-continued  rains  the  water  often  over- 
flows as  high  as  the  crovnas  of  the  ridges,  even  when 
there  is  a  free  passage  for  its  escape ;  because,  in  propor- 
tion as  the  light  soil  has  been  heaped  up  on  the  crown  of 
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ihe  ridge,  jttst  in  a  cdmilar  proportion  has  a  quantity  d 
plastic  clay  been  raised  from  the  bottom  of  the  trench 
and  deposited  on  the  sides.  Now,  this  clay  completdy  pre- 
vents the  water  collected  in  the  porous  soil  of  the  crown 
of  the  ridge  from  draining  away.  This  water  can  neither 
make  its  way  into  the  impervious  soil  of  the  lower 
stratum,  nor  pass  out  through  the  day  on  the  sides  of 
the  ridges.  Such  are  some  of  the  most  evident  disad- 
vantages of  broad  elevated  ridges  in  wet  weather. 

4.  On  the  other  hand,  iq  dry  weather,  when  light 
showers  are  so  beneficial  to  the  crops,  those  banks  or 
ridges  which  are  very  high,  and  the  sides  of  which  slope 
abruptly,  derive  but  httle  advantage  from  this  source, 
because  the  water,  instead  of  penetrating  the  hardened 
crust  which  covers  the  surface  of  the  sou,  merely  glides 
over  it  and  flows  off  into  the  farrows ;  and  thus  it  not 
unfrequently  happens,  that  after  such  a  shower  the  quan- 
tity of  water  which  flows  into  the  farrows  is  more  than 
sufficient  to  fill  them,  while  the  crown  of  the  ridge  re- 
mams  almost  as  dry  as  it  was  before. 

6.  Broad,  high  ridges  j^ievent  the  sun  from  exerting 
an  equal  influence  over  all  parts  of  the  surface.  This  is 
particularly  the  case  when  the  ridges  ran  from  west  to 
east ;  for  th^e  is  then  a  striking  difference  between  those 
sides  of  them  which  have  a  northern,  and  those  which 
have  a  southern  aspect.  On  the  northern  side  the  crops 
are  much  less  Imtoriant,  "and  their  growth  is,  likewise, 
much  retarded.  The  d^erence  in  the  progress  of  vege- 
tation on  the  two  sides  is  sometimes  so  great  that  it 
becomes  necessary  to  reap  the  com  on  the  southern  side 
long  before  that  growing  on  the  northern  side  has  reached 
maturity. 

6.  When,  during  the  rigour  of  winter,  the  snow  whidi 
covered  the  crown  of  the  ridges  has  been  blown  aww  by 
the  wind ;  or  when,  in  the  most  critical  part  of  the 
spring  season,  the  stm  melts  this  snow  during  the  day, 
and  the  water  in  the  furrows  overflows  the  ridges  and 
freezes  there  during  the  night,  the  plants  on  the  crown  of 
the  ridge  are  often  torn  up  by  the  roots  and  completely 
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destroyed ;  so  that  the  portion  of  land  from  which  most 
was  expected,  yields  no  crop  whatever. 

7.  If,  on  the  other  hand,  the  temperatore  is  favonraUe 
to  vegetation,  the  com  on  ihe  crown  of  the  ridges  some- 
times becomes  so  hixmiant  that  it  is  laid,  and  yields  but 
a  small  quantity  of  grain ;  while  on  the  sides  of  the  very 
same  ridges,  and  especially  near  the  farrows,  the  plants 
have  a  most  wretched  aippearanoe,  and  yield  but  very  poor 
ears  from  a  difTerent  cause. 

8.  The  difficulties  attendant  on  the  operation  of 
ploughing  are  greatly  augmented  by  these  ridges.  It  is 
hard  to  say  wUch  is  the  best  period  to  select  for  its 
execution.  The  crown  of  the  ridge  is  often  quite  hard 
from  drought,  while  the  sides,  and  still  more  the 
shoulders,  are  so  soft  as  scarcely  to  be  able  to  support 
the  pressuro  produced  by  the  feet  of  the  cattle.  In  such 
cases,  a  judicious  husbandman  will  plough  the  crown  of 
the  ridges  first,  and  defer  the  ploughing  of  the  lower 
part  until  the  soil  there  shall  be  sufficiently  dry.  But  it 
is  easy  to  conceive  how  much  the  sowings  must  be  re- 
tarded by  such  a  mode  of  procedure,  and  how  greatly  all 
the  difficulties  of  ploughing  must  be  increased. 

9.  Circular  harrowing  is  absolutely  impracticable  on 
these  ridges ;  the  advantages  resulting  from  this  opera- 
tion are,  therefore,  lost  to  land  laid  out  in  this  way.  It 
is,  likewise,  very  difficult  to  spread  the  seed  over  them  in 
an  equal  and  uniform  manner ;  and  the  labour  of  this 
operation  is  rendered  much  greater,  as  also  is  that  of  the 
harvest. 

10.  The  apparent  advantages  accruing  from  the  in- 
crease of  surface  obtained  by  laying  out  land  in  these 
undulating  ridges,  are  more  than  counterbalanced  by  the 
deficiency  of  produce  on  a  large  portion  of  the  surface. 

These  disaovantages  are  so  palpable  that  the  least  re- 
flection would  long  ago  have  been  sufficient  to  cause  the 
abandonment  of  the  practice  of  ploughing  land  in  broad 
high  ridges,  at  all  events  wherever  the  width  of  the  land 
would  admit  of  its  being  abolished,  had  not  even  the 
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most  enlightened  agriculturists  been  deterred  by  tbe  fear 
of  the  losses  resulting  from  the  use  of  ridges  of  a  medium 
size,  when  the  change  is  effected  too  suddenly. 

Where  these  broad  and  elevated  ridges  have  been  only 
recently  formed,  the  alteration  and  reduction  of  them  may 
be  conunenced  without  delay.  I  have  known  several  in- 
stances in  which  this  alteration  has  not  only  been  effected 
without  the  slightest  loss,  but  has,  on  the  contrary,  im- 
mediately led  to  the  production  of  much  finer  crop&. 
But  when  these  ridges  have  existed  for  a  considerable 
period,  and  the  soil,  which  is  naturally  fertile  and  was 
Uped  on  the  crown  of  the  ridges,  h^  been  for  a  long 
time  withdrawn  from  the  action  of  the  atmosphere,  and 
pressed  down  by  the  feet  of  the  cattle  to  the  bottom  of 
the  furrow  traced  by  the  plough,  then,  I  say,  this  soil, 
although  it  may  contain  a  sufficient  proportion  of  humus 
and  carbon,  is  unfit  for  vegetation,  and  requires  to  be 
gradually  called  into  action  by  the  atmosphenc  air. 

If  too  great  a  quantity  of  this  earth  be  brought  to  the 
surface  at  once,  the  air  does  not  appear  to  contain  a  suffi- 
ciency of  matters  to  saturate  it  thoroughly  and  restore  it 
to  its  natural  fertility.  The  vegetable  mould  which  has 
been  thrown  to  the  bottom  of  the  furrows,  is  equally 
liable  to  be  buried  at  too  great  a  depth ;  at  all  events,  it 
does  not  compensate  for  the  loss  experienced  at  that  part 
of  the  land  formerly  occupied  by  the  crown  of  the 
ridge. 

The  ridges  ought  not,  therefore,  to  be  lowered  all  at 
once,  nor  the  land  turned  up  and  tilled  to  too  great  a 
depth  at  first ;  especially  if  these  operations  are  not  to  be 
followed  by  a  complete  dead  fallow. 

A  very  skilful  agriculturist  has  pointed  out  the  mode 
of  proceeding  in  the  triennial  crop-rotation,  accompanied 
by  fallows,  in  order  to  reduce  these  broad  and  elevated 
ridges  in  the  course  of  three  years.  The  method  which 
he  has  adopted  with  complete  success  is  fully  described 
in  "  The  Annals  of  the  Agriculture  of  Lower  Saxony." 
Third  year* 
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The  following  figure  will  assist  us  in  explaining  it  :< 
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The  mark  ^  Bigoiflei  plougblng  outwards,  whi]«  ;^  signifies  plougbiog  inwards. 

For  tie  FaUoto  Year. 

1.  Fir%t  ploughing .    Plough  all  the  ridges  inwards. 

2-  Second phugUng.  Plough  the  ridges  a  b  together, 
outwards ;  that  is  to  say,  begin  the  operation  by  throw- 
ing the  two  first  furrow  slices  into  the  frrrow  which  sepa- 
rates them,  and  leave  off  at  their  two  outer  trenches. 
The  ridges  d  and  e,  are  to  be  similarly  treated ;  c  and  f 
are  to  be  again  ploughed  inwards,  so  that  they  may  fill 
the  furrows  which  separate  them  firom  a  and  b,  and  d  e  ; 
the  trench  iu  the  middle  of  c  and  f  remains. 

3.  Third pUmghvng.  This  is  begun  at  c  and  f,  which 
are  ploughed  outwards;  on  the  other  hand,  the  large 
ridges,  A  B  and  D  E,  are  ploughed  inwards. 

4.  Fourth  ploughing .  c  and  f  are  ploughed  inwards, 
while  A  B  and  n  £  are  ploughed  outwards  and  united. 
Before  the  grain  is  sown,  the  trenches  in  the  middle  of 
c  and  F  are  filled  up  by  two  light  ploughings.  After  the 
seed  has  been  spread  over  the  ground,  the  furrows  neces- 
sary for  dnunage  are  made. 

For  the  Spring  Corn  Year, 

5.  First  ploughing.  All  the  ridges  are  ploughed  in- 
wards. TUs  operation  must  be  very  superficially  per- 
formed. 

YOIi.  II,  0 
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6.  Second phuffhinff.  a  and  D  are  ploughed  outwards 
in  the  spring ;  b,  c,  and  E»  f^  ploughed  inwards. 

7.  Tldrd ploughing y  and  that  which  precedes  the  sowing'; 
B  c  and  E  F  are  united^  while  a  and  n  are  ploughed 
inwards. 

For  the  Third  Tear.    Peas. 

8.  A  is  united  to  b,  and  o  and  f  are  ploughed  inwards. 
By  means  of  cross  and  circular  harrowing,  the  soil  will 

by  this  time  be  so  completdy  levelled  as  to  admit  of  its 
being  ploughed  across  after  the  crops  of  peas  have  been 
gathered.  The  last  traces  of  the  old  ridges  will  thus  be 
obliterated,  and  the  vegetable  soil  so  well  mixed  that 
there  will  be  no  reason  for  apprehending  any  failure  of 
the  crops  sown  there  either  durmg  the  operation  or  sub- 
sequently to  it.  Sometimes,  after  the  first  ploughings, 
the  soil  accumulated  in  the  places  previously  occupied  by 
the  furrows,  becomes  pressed  down,  and  forms  nollows 
here  and  there ;  it  is,  therefore,  necessary  to  pay  great 
attention  to  the  formation  of  the  drainage  furrows,  so 
that  the  stagnation  of  water  may,  in  all  cases,  be  pre- 
vented. If  the  hollows  just  spoken  of  be  of  considerable 
dimensions,  it  will  not  be  difficult  to  fill  them  up  by 
throwing  earth  into  them  with  the  plough. 

Should  the  spots  formerly  occupied  by  the  crowns  of 
the  ridges  appear  to  be  too  much  impoverished,  a  little 
manure  may  be  put  upon  them. 

This  plan  of  operations  may  be  modified  according  to 
the  position  of  the  fields. 

Narrow  and  slightly  raised  ridges  are  adopted  in  several 
countries.  As  these  ridges  are  cmly  raised  in  a  trifling 
degree  above  the  furrows,  they  are  not  liable  to  the  same 
objections  as  those  which  are  much  raised;  but  the 
number  of  farrows  is  increased  far  beyond  what  is  neces* 
sary.  Although  these  trenches  are  sown  as  well  as  the 
other  portions  of  the  land,  yet  they  yield  but  a  very  light 
crop,  either  because  they  are  less  rich  in  vegetable  mould, 
or  because  the  water  which  collects  in  them  during  wet 
weather  is  very  injurious  and  prejudicial  to  the  growth  of 
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com.  It  is  trae  that  the  crowns  of  the  ridges  yield  a 
heavy  crop  firom  the  dicumstance  of  the  vegetable  mould 
and  manure  being  heaped  there ;  but  this  does  not  com- 
pensate for  the  loss  on  the  other  parts. 

Sometimes  the  position  of  the  ridges  is  never  changed, 
but  they  are  ploughed  alternately  inwards  and  outwards. 
As  it  is  in  this  case  difficult  to.  make  the  plough  act  upon 
that  slice  which  remains  in  the  centre  and  forms  the 
crown  of  the  ridge^  that  point  is  often  wholly  neglected. 

In  other  places,  a  &r  better  plan  of  proceeding  is 
adopted,  namdiy,  that  of  altering  the  arrangement  of  the 
ridges  so  that  their  crowns  may  come  into  the  places 
formerly  occupied  by  the  furrows,  and  these  latter  be 
situated  where  the  crowns  of  the  ridges  formerly  were. 
Recourse  is  also  had  to  cross  ploughing,  and  then  the 
ridges  are  not  formed  until  that  ploughing  which  imme- 
diately precedes  the  sowings. 

Badges  of  this  description  present  only  two  advantages: 
first,  the  thickness  of  the  vegetable  mould  on  the  space 
occupied  by  the  ridges  is  slightly  increased ;  and  secondly, 
the  circulation  of  air  between  the  plants,  to  which  tins 
arrangement  of  the  surface  gives  rise,  tends  to  diminish 
that  inclination  which  com  has  to  droop  or  be  laid  when 
it  grows  on  too  rich  a  soil. 

It  is  very  necessary  to  distinguish  between  the  kind  of 
ridges  just  spoken  of  and  those  which  are  narrow^  and  at 
the  same  time  highly  eleoated  and  curved;  such  as  in 
some  districts  are  formed  by  the  union  of  fbur,  six,  and 
sometimes  eight  plough-lines,  and  are  occasionally  so 
much  elevated  as  to  rise  to  th6,  height  of  fifteen  and  often 
eighteen  inches  above  the  ftJdikwn.  Ridges  of  this  de-> 
soription  are  to  be  met  with  in  JVanoonia,  and  some  coun- 
tries south  oi  Oermany ;  in  various  departments  of  the 
south  of  France ;  sometimes  also  in  Spain  and  England ; 
but  most  of  all  in  Belgium.  We  find  a  detailed  account 
of  those  used  in  this  latter  countiy  in  Schwertz^s  work, 
entitled,  "  An  Introduction  to  the  Knowledge  of  Belgian 
Agriculture."* 

*  Anleitiins:  sur  Kenntniss  der  Belglschen  Landwirthscliftft.     ^ 

G   2 
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Opinions  are  so  much  divided  respecting  the  utility  or 
inconveniences  of  this  kind  of  ridges,  and  the  propriety 
of  retaining  or  rejecting  them,  that  we  deem  it  necessary 
to  give  a  detailed  account  of  the  arguments  advanced  on 
both  sides;  for,  however  absurd  they  may  appear,  they  are 
nevertheless  supported  by  the  authority  of  agriculturists 
of  the  highest  talent,  and  by  the  practice  of  many  eminent 
men. 

In  the  first  place,  the  advantage  derived  from  these 
ridges  by  vegetation  is,  that  the  plants  are  supplied  with 
a  thicker  layer  of  earth,  which  is  composed  entirely  of 
vegetable  matter,  light,  and  strongly  impregnated  with 
substances  derived  from  the  atmosphere;  this  layer  is 
coUected  afresh  at  each  ploughing,  and,  consequently,  the 
plants  can  easily  penetrate  it  with  their  roots,  both  in  a 
vertical  and  horizontal  direction,  and  derive  the  requisite 
amount  of  nourishment  from  it.  On  soils  thus  arranged, 
when  the  ridges  are  well  formed  and  the  farrows  traced 
in  such  a  manner  as  to  enable  them  to  discharge  all  the 
water  that  runs  into  them,  the  plants  never  suffer  from 
excess  of  moisture,  and  are  equally  safe  from  those  in- 
juries resulting  from  excessive  heat ;  because  the  light 
earth  heaped  up  hy  the  plough  is  capable  of  retaining 
moisture  K)r  a  considerable  period.  In  places  where  tl^ 
lower  stratum  of  the  soil  is  impervious,  the  plants  are 
raised  up  sufficiently  hi^h  to  remove  all  fear  of  their  being 
injured  by  stagnation  of  water;  so  that  even  in  those  parts 
of  the  field  where  the  furrows  are  fiUed  with  water,  for 
want  of  proper  outlets  for  drainage,  the  ridges  are  often 
seen  covered  with  very  fine  healthy  crops.  It  is  said  to 
be  a  very  rare  occurrence  for  plants  growing  on  this  kind 
of  ridges  to  be  injured  by  the  winter.  The  atmosph^:e 
exerts  its  beneficial  action  upon  the  soil  of  such  ridges, 
and  especially  on  their  elevated  shoulders  during  the 
whole  period  of  vegetation  ;  these  shoulders  are  exposed 
to  the  fertilizing  influence  of  the  sun's  rays,  and  the 
plants  growing  on  them  enjoy  all  the  advantages  of  light 
and  heat. 

Again,  as  this  arrangement  of  the  surface  supplies  the 
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plants  both  with  light  and  air,  it  favours  the  formation 
and  ripening  of  the  grain  in  the  ear,  causes  a  more 
prompt  evaporation  of  the  water  with  which  the  plants 
are  charged  during  wet  weather,  and  consequentlv  lessens 
the  danger  of  their  being  laid ;  it  allows  of  the  crops 
being  hoed,  and  therefore  enables  us  to  keep  the  soil  free 
from  weeds.  Finally,  it  cannot  be  denied  that  in  Bel- 
gium, land  arranged  in  this  manner  always  yields  very 
plentiful  crops. 

Other  persons  advance  serious  objections  against  high, 
narrow  ridges,  and  affirm  that  the  fgUowing  inconveni. 
ences  have  resulted  from  their  adoption  of  them : — 

They  occasion  the  loss  of  a  considerable  extent  of  sur- 
face, for  the  fiuTOws  yield  no  produce ;  thus,  one-half, 
or  at  least  one-third,  of  the  land  is  barren,  or,  at  all 
events,  yields  but  a  scanty  crop. 

It  is  difficult  to  form  these  ridges ;  it  takes  a  great 
deal  of  time  and  a  great  deal  of  draught  power  to  plough 
them  outwards. 

It  is  no  less  difficult  to  plough  them  inwards,  or  to  un- 
make them ;  and  this  operation  is  often  very  imperfectlv 
performed  It  is  not  unusual  for  the  last  strip  of  earth 
to  remain  unploughed,  because  the  plough  has  no  hold 
on  it,  and  falls  into  the  furrow. 

The  sowing  of  these  ridges  is  likewise  difficult ;  the 
seed  does  not  get  equally  distributed,  and  thus  a  great 
deal  of  it  is  lost.  But  the  operation  which  is  most  im- 
perfectly performed  is  the  harrowing. 

If  high  ridges  enjoy  the  fertilizing  advantages  arising 
from  the  action  of  the  atmosphere,  they  are  likewise  more 
exposed  to  its  influence  at  periods  when  that  influence  is 
prejudicial  to  vegetation.  Injurious  variations  of  tern-, 
perature  have  more  effect  upon  land  heaped  up  in  this 
manner  than  they  have  upon  a  flat  surface. 

The  produce  of  the  crops  obtained  from  high  narrow 
ridges  is,  even  under  the  most  favourable  circumstances, 
not  greater  than  it  would  be  if  the  same  land  were  culti- 
vated withcare,buton  aless  troublesome  andexpensive  plan. 
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The  ridges  iu  question  render  the  gathering  in  of  the 
harvest  a  much  more  difficult  operation. 

The  question  respecting  the  advantages  and  disadvan- 
tages of  these  ridges  having  been  lately  revived,  I  think 
it  requisite  to  state  my  own  opinion  on  the  subject  vvith 
some  degree  of  precision ;  acknowledging,  at  the  same 
time,  that  I  have  not  hitherto  had  any  opportunity  of  ob- 
serving the  effects  of  this  arrangement  of  land,  or  of 
making  trial  of  it,  and,  consequentiy,  do  not  speak  from 
persoival  experience. 

There  is  no  reason  to  fear  that,  b^  the  adoption  of 
these  ridges,  any  part  of  the  vegetable  soil  will  be  rendered 
inactive,  espedally  in  places  where  the  stratum  of  it  is  not 
sufficiently  thick,  siuce  the  earth  when  thus  heiqped  up 
is  no  less  within  the  reach  of  the  plants,  the  roots  and 
suckers  of  which  penetrate  sufficiently  deep  into  the 
loosened  earth  to  enable  them  to  reach  all  parts  of  it,  and 
thence  to  derive  a  requisite  supply  of  nourishment.  In 
fact,  plants  are  enabled  to  grow  more  closely  together  on 
these  ridges,  on  account  of  their  roots  being  able  to  pene- 
trate deeply  into  the  ground,  and  having  less  occasion 
therefore  to  spread  themselves  horizontally;  consequently, 
they  do  not  injure  those  which  grow  next  to  them. 
Above  ground,  the  ears  which  would  otherwise  have  been 
too  dose  together  have  more  room  to  expand.  Many  per- 
sons who  have  seen  land  cultivated  in  this  maimer  assert 
that  there  are  no  empty  spaces  to  be  seen  between  the 
ears  of  com  which  grow  upon  it.  When  the  layer  of 
v^table  earth  is  too  thin  to  admit  of  the  plants  pene- 
trating to  a  sufficient  depth,  this  defect  is  sensibly  dimi- 
mshed  by  the  heaping  up  of  the  earth  upon  the  ridges, 
and,  consequently,  the  plants  growing  on  it  acquire  greater 
strength  and  firmness. 

On  the  other  hand,  it  cannot  be  denied  that,  when  land 
is  arranged  in  this  manner,  the  operation  of  ploughing 
becomes  more  difficult,  and  takes  up  more  time.  The 
formation  of  the  ridges  on  a  flat  surface ;  the  labour  re- 
quired for  changing  their  position ;  that  of  lowering  and 


ON   PLOUGHIKG.  96 

CDtting  down  the  crowns  c^  the  dd  ridffei ;  cartage ;  the 
8prea<£ng  of  manure,  and  particularly  the  manner  of  ap- 
plying it  to  the  sur&ce  of  the  soil,  covered  merely  by  the 
earth  which  has  been  taken  from  the  furrow,  and  to  the 
shoidders  of  the  ridges ;  the  digging  up  and  deepening 
of  the  fiirrows  with  the  spade ;  the  clearing  and  weeding 
the  ground;  the  breaking  up  of  the  superfidal  crust; 
the  operation  of  double  ploughing,  which  consists  in 
driving  two  ploughs  one  after  tiie  other  along  the  same 
farrow ;  the  use  of  the  levelling  machine ;  the  raking  up 
of  weeds ;  and  all  those  manifold  operations  described  in 
detail  by  Schwertz,  require  great  labour,  care,  and  prac- 
tice :  so  that,  as  the  author  himself  observes,  the  proper 
execution  of  all  those  manipulations  is  the  practical  test 
of  the  skill  and  industry  of  the  husbandman.  It  must 
be  always  borne  in  mind,  that  these  ridges  cannot  fulfil  all 
the  purposes  for  which  they  are  intended  unless  every 
requisite  operation  is  properly  and  carefully  performed ; 
where  such  is  not  the  case,  a  very  indifferent  crop  is  sure 
to  be  the  result. 

It  is  for  this  reason  that  in  places  where  the  agricultural 
labourers  are  not  very  skilfol  that  the  crops  are  nowhere 
so  poor  and  bad  as  they  are  upon  land  thus  arranged ; 
whereas,  upon  the  land  of  the  industrious  Belgian,  the 
finest  crops  are  always  those  grown  on  ridges.  Hence  it 
would  appear  that  tms  arrangement  of  the  surface  ought 
not  to  be  practised,  or  even  recommended,  excepting  in 
places  where  the  hand  of  the  proprietor  himself,  or,  at  aU 
events,  his  vigilant  eye,  superintends  every  operation ; 
and  where,  as  in  Belgium,  the  labourer  has  an  immediate 
interest  in  the  success  of  the  crop.  It  is  very  evident 
that  this  practice  is  not  equally  well  adapted  for  large 
fiEains  in  wnich  it  is  impossible  for  the  proprietor  to  ex- 
orcise a  strict  surveillance  over  the  whole,  or  for  places 
where  proper  care  and  attention  in  the  performance  of  all 
the  operations  erf  husbandry  can  only  be  obtained  by  the 
employment  of  coercive  measures,  and  does  not  arise 
from  a  zeal  and  an  interest  in  the  work  itself. 

As  to  the  manner  of  sovnng  and  harrowing  these  ridged 
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£  confess  I  am  unable  to  form  a  distinct  idea  of  it.  It 
seems  to  me  that  an  immense  quantity  of  seed  must  be 
wasted,  unless  indeed  very  great  pains  are  taken  in  the 
spreading  of  it.  I  do  not  understand  how  the  harrow 
can  penetrate  the  ground  to  a  sufficient  depth  to  dis* 
tribute  the  seed  properly  and  break  the  dodb,  witlM)ut 
at  the  same  time  lowering  the  ridges  and  filling  up  the 
furrows ;  I  have  looked  in  vain  for  any  explanation  of 
these  difficulties  in  Schwertz's  work.*    Probably  the  soil 

*  Generally  speakingi  the  use  of  narrow  ridges  has  only  obtained  a  footing  in 
tbose  places  where  the  soil  is  light,  and  where  the  plonghings  are  merely  super- 
fleiaL  In  soeh  situations  they  mikB  use  of  a  harrow  adapted  to  the  form  and 
size  of  the  ridge,  or  use  two  harrows  of  the  same  kind,  which  cover  two  ridges, 
and  are  fastened  together  in  such  a  manner  as  to  act  simultaneously  without 
Interfering  with  or  impeding  one  another.  I  have  seen  such  on  the  fertile  plains 
of  Lodi.  In  working  these  harrows  the  driver  walks  behind,  holding  in  one 
hand  a  whip  or  a  long  stick  armed  with  a  goad,  and  in  the  other  a  Kind  of 
handle  attached  to  tiie  harrow  with  a  small  chain,  and  which  enables  Um 
without  difficulty  or  inconvenience  to  direct  that  lateral  motion  of  the  instru- 
ment that  shaking  produced  by  the  roughness  of  the  gronndy  which  contributes 
so  efficaciously  to  the  breaking  of  the  clods. 

In  the  vicinity  of  Parma  and  Modena  the  lands  destined  for  the  production 
of  autumnal  com  are  all  divided  into  very  narrow  ridges ;  notwithstanding  ^at 
they  are  of  an  argillaceous  nature :  but«  instead  of  the  barrow f  a  kind  of  level- 
ling machine  is  there  made  use  of,  composed  of  two  cross  pieces,  and  which 
acts  upon  two  ridges  at  a  time.  If  the  land  be  covered  witii  large  dods,  care 
is  previously  taken  to  divide  them  with  mallets.  The  seed  is  generally  sown  in 
rows,  but  there  would  be  no  sensible  disadvantage  in  sowing  it  at  random, 
since  in  clearing  out  the  trenches  that  portion  of  seed  which  h^  fUlen  between 
the  ridges  might  be  taken  up. 

In  Bologna  and  Romagna,  where  a  considerable  portion  of  the  land  is  of  a 
highly  argillaceous  nature,  the  fields  are  divided  into  elevations  of  from  thirty 
to  forty  inches  in  breadth,  slightly  curved,  and  bounded  by  ditches  or  drainage 
furrows,  and  even  the  autumnal  com  is  sown  upon  them  in  lines.  After  having 
levelled  the  ground  as  evenly  as  possible,  the  seed  is  scattered  over  it  at  random, 
and  then  buried  by  making  small  ridges,  or  rather  undulations,  about  one 
metre  hi  breadth,  but  which  are  not  separated  from  each  other  by  absolute 
furrows.  In  order  to  form  these  undulations,  the  ploughman  sometimes  uses 
the  ordinary  plough,  and  then  finishes  the  ridge  in  two  plough  courses ;  but  he 
more  frequently  makes  use  of  a  plough  with  two  mould-boards,  which,  by 
throwing  the  earth  raised  by  the  share  both  to  the  right  and  to  the  left,  forms 
in  one  single  course  the  halves  of  two  ridges,  which  are  afterwitfds  completed 
in  the  same  manner.  In  order  to  bury  the  seed  more  completely  and  levd  the 
surface  a  little,  a  beam  of  wood,  to  which  is  attached  a  number  of  furze  bushes 
or  boughs  of  trees,  is  dragged  over  several  of  these  little  ridges  at  once.  This 
o]>eration  breaks  the  principal  dods,  and  throws  back  a  small  quantity  of 
mould  and  seed  into  the  hollow  which  separates  the  ridges.  But  when  the 
soU  is  very  tenacious,  this  operation  does  not  prevent  hollows  or  small  heaps  of 
earth  from  remaining  between  the  ridges,  which  retam  the  water  daring  wmter 
and  injure  all  the  plants  in  their  neighbourhood.  Besides,  as  the  beasts  of 
draught  always  walk  over  the  place  which  is  to  be  occupied  by  tbe  crown  of  the 
ridge  which  they  are  forming,  they  bury  a  portion  of  the  seed  with  theh*  feet  to 
a  very  great  depth.  It  is  true  that  this  seed  is  replaced  by  that  which  the 
^ugh  throws'  on  to  these  places,  together  with  the  sod  or  funow  slice  -,  but, 
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is  so  well  prepared  by  the  precediDg  operations,  that  it 
divides  and  breaks  up  of  itself. 

One  of  the  principal  advantages  attendant  on  harrow 
ridges  arises  from  the  facUity  with  which  in  so  populous 
a  country  as  Belgium  they  admit  of  the  crops  being 
weeded  and  cultivated ;  but  in  those  places  where  it  is 
altogether  impossible  to  devote  the  requisite  time  to  the 
weeding  of  the  crops,  the  weeds  increase  rapidly  on  the 
sdiioulders  of  the  ridges,  and  the  crops  are  not  so  neat  and 
clean  as  they  ought  to  be.  These  narrow  ridges  are  pe- 
culiarly adapted  for  the  practice  of  sowing  com  in  rows,  so 
strongly  recommended  by  Tull ;  that  great  agriculturist 
having  directed  that  the  seed  should  be  sown  in  two  or 
three  rows  on  the  crown  of  the  ridge,  by  means  of  his 
sowing  machine;  while  the  shoulders  are  alternately 
ploughed  inwards  and  outwards,  and  submitted  to  the 
fertilizing  influence  of  the  atmosj^ere. 

In  order  to  free  the  soil  from  its  superabundant  mois- 
ture, it  is  only  necessary  to  make  a  large  number  of  the 
furrows  which  separate  the  ridges ;  this  object  can,  how- 
ever, be  much  better  attained  by  means  of  farrows,  made 
in  the  direction  best  calculated  to  carry  off  the  water. 
Where  the  land  is  too  flat  to  admit  of  this  mode  of. 
drainage,  raised  ridges  certainly  are  useful :  but  even  then 
their  utUity  is  but  very  imperfect,  and  only  capable  of 
protecting  the  crops  against  a  very  moderate  degree  of 
humidity. 

I  shall  not  ventiire  to  decide  whether  or  not  the  top  of 
the  ridge  which  is  first  divested  of  its  covering  of  snow, 
does  or  does  not  suffer  more  than  an  even  uniform  sur- 
face during  the  spring,  when  the  ground  is  alternately 
frozen  and  thawed,  and  during  the  very  cold  nights  which 
occur  about  that  time.  It  appears  to  me  that  such  must 
be  the  case ;  since  in  those  springs  which  have  presented. 


then,  the  bottom  of  the  ridge  U  so  much  the  more  flepriyed  of  it.  These  dis- 
adviintages  will  be  apparent  to  any  one  who  will  cast  an  attentive  glance  over 
the  com  crops  of  these  two  eonntrles.  I,  therefore,  endeavour  to  persuade  my 
fiirroers,  both  of  Bologna  and  Bomagna,  to  sobetitote  ridges  of  the  breadth  of 
five  metres  for  these  undulations,  and  to  separate  them  by  furrows  properly 
clctred.— Fbbrch  Tbaxb.,  1814. 
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the  greatest  variations  of  temperature,  such  for  example 
as  that  of  1804,  the  tops  or  crests  of  the  wide  ridges 
which  in  general  yielded  the  finest  crops  were  so  much 
injured  by  the  severity  of  the  winter  as  to  yield  no  crop 
at  all. 

In  my  opinion,  it  is  an  incontrovertible  fact,  that  the 
getting  in  of  the  harvest  cannot  be  so  easily  effected,  and 
requires  more  hands  on  land  laid  out  in  ridges,  than  it 
does  on  flat  fields :  the  common  scythe — ^that  instrument 
which  tend  so  materially  to  facilitate  the  labour,  cannot 
be  used  here — ^nor  can  the  large  rake:  the  sickle  is 
chiefly  employed  in  places  where  the  soil  is  thus  laid  out, 
and  the  com  is  placed  in  bundles,  which,  on  these  raised 
ridges,  requires  great  care,  and  cannot  be  done  without 
the  aid  of  a  great  number  of  labourers.    - 

With  regard  to  the  formation  of  these  ridges,  and  all 
the  operations  thereunto  appertaining,  I  must  refer  my 
raiders  to  the  classic  work  of  Schwertz,  of  which  I  have 
already  spoken,  a  work  which  every  person  who  intends 
to  introduce  such  a  system  of  cultivation  on  his  land 
ought  to  be  in  possession  of.  I  am  the  more  induced  to 
make  this  reference  from  the  circumstance  of  not  know- 
ing the  exact  way  in  which  such  ridges  axe  formed. 

The  first  consideration  to  be  taken  into  account  when 
land  has  to  be  thus  laid  out  in  ridges,  is  the  direction  of 
the  inclination  most  likely  to  facilitate  the  drainage  of 
moisture  from  the  furrow,  and  such  a  one  shodd  be 
adopted  unless  there  are  good  reasons  for  preferring  some 
other.  But  where  this  point  is  quite  immaterial,  tiie 
ridges  should  be  traced  from  north  to  south,  in  order  that 
the  grain  on  each  side  of  them  may  enjoy  nearly  equal 
advantages  £rom  the  influence  of  the  sun's  rays ;  other- 
wise, the  vegetation  of  those  parts  incUning  towards  the 
north,  will  be  much  more  backward  than  that  on  those 
which  face  the  south.  Were  it  not  for  this,  it  would  be 
better  to  plough  firom  east  to  west,  because  the  soil  then 
receives  the  rays  of  the  sun  more  vertically  so  long  as  it 
remains  in  the  state  in  which  it  was  left  by  the  plough, 
and  profits  more  by  theh*  influence. 
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On  fields  situated  ob  mountains,  hills,  or  declivities  of 
any  kind,  the  ridges  are  usually  arranged  in  a  very  inju- 
dicious manner,  vis.,  in  the  same  direction  with  the  de- 
clivity of  the  soil.  Simh  is,  at  all  events,  the  case  in 
places  vrhere  the  land  is  very  much  divided  and  the  pro- 
perty intermingled,  probably  because,  from  the  time  the 
division  was  first  made,  nobody  has  been  found  who 
would  take  the  superior  or  upper  part  for  his  portion,  all 
the  fertilizing  juices  and  particles  of  which  are  washed 
downwards,  or  would  resign  his  share  of  the  lower  parts 
which  possess  so  many  de^ed  advantages. 

This  injudicious  arrangement  of  the  ridges  is  attended 
with  many  inconveniences.  When  heavy  rains  fall,  the 
vegetable  soil  is  easily  washed  away  by  them ;  and  it  not 
unfrequently  happens,  that  at  the  top  of  the  declivity 
large  hollows  are  to  be  found,  from  wmch  the  earth  has 
been  vraahed  down  to  the  bottom,  whoe  it  forms  high 
embankments.  When  only  light  showers  fall,  the  water 
runs  too  rapidly  from  the  upper  part  of  the  field,  which  is 
often  sufieimg  fiton  drought,  whife  the  lower  portions  have 
a  plentiful  siq>ply  of  moisture.  The  cattle  emj^oyed  in 
plou^iin^  are  dreadfully  exhausted  by  the  up-hill  work ; 
those  which  are  naturally  indolent  and  disinclined  to  ex- 
ertion, require  very  severe  treatment  to  make  them  get 
through  their  work ;  while  others,  that  are  active  and  foil 
of  spirit,  become  heated,  and  are  thus  rendered  liable  to 
take  disease.  Nothing,  therefore,  but  a  minute  parcel- 
ling out  of  the  land  can  justify  such  an  arrangement  of 
the  ridges. 

The  most  advantageous  disposition  of  them  that  can 
be  made  on  an  inclined  sur&ce,  is  to  give  them  a  hori- 
zontal, or  slanting  direction.  The  former  is  perferable 
on  gentle  declivities ,-  the  hitter  on  abrupt  inclinations. 
By  this  means  moistmre  is  retained  longer  in  the  troches 
on  heights  exposed  to  droujght,  and  more  humidity  is 
communicated  to  the  superior  ridges.  Even  on  rapid 
decUvities,  the  water  flows  slowly  in  those  farrows,  the 
obliquity  of  which  dimimshes  their  inclination.  When 
heavy  rains  fell,  they  do  not  wash  the  earth  from  the 
bottom  of  the  fturrows ;  and  if  the  showers  oome  but 
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seldom,  the  land  does  not  suffer  so  much  from  dryness. 
It  has  sometimes  happened  that  the  mere  act  of  changing 
the  direction  of  the  ridges  has  tended  considerably  to- 
wards the  amelioration  of  property  situated  on  hilly 
places,  increased  the  amount  of  produce  obtained  from 
it,  and  rendered  the  crops  less  casual. 

The  arrangement  just  mentioned  is  also  calculated  to 
lessen  the  labour  of  the  draught  cattle,  although  it  cannot 
be  denied  that  it  increases  mat  of  the  labourer.  When 
fidds  situated  on  a  declivity  are  ploughed  by  a  common 
plo^h,  bavmg  ■>.  muoo«Se  eJwfe.  tithe  dice 
alternately  upwards  and  downwards,  it  is  very  difficult  to 
produce  a  proper  reversion  of  the  furrow  slice  when 
turned  £rom  the  lower  side,  because,  in  that  case,  it  has 
to  describe  a  larger  segment  of  a  circle  before  it  arrives 
at  that  point  from  which  its  own  weight  vnll  cause  it  to 
faU  over.  It  not  unfrequently  happens  that  it  falls  back 
into  the  furrow.  The  ploughman  is,  therefore,  compelled 
to  exert  all  his  strength  to  keep  the  plough  inclined 
towards  the  right,  and  is  frequently  obhged  to  turn  over 
the  slice  with  his  foot,  unless  he  is  followed  by  some 
person  whose  express  duty  it  is  to  turn  over  the  slice 
with  his  foot,  his  hand,  or  with  a  fork.  The  best 
thing  which  can  be  made  use  of  in  such  cases,  is  that 
dongation  of  the  mould-board  described  by  Schwertz  in 
his  ''Agriculture  of  Belgium." 

On  rapid  dechvities  it  is  almost  impossible  to  turn  the 
slice  over  from  below  upwards.  There  the  only  thing  to 
be  done  is  always  to  turn  the  slice  towards  the  bottom, 
until  the  whole  field  is  transformed  into  a  series  of  ter- 
races, each  one  lower  than  the  other.  This  cannot  be 
effected  with  a  conmion  plough,  having  an  immoveable 
mould-board,  except  by  managing  it  so  that  it  shall  always 
be  engaged  in  the  soil  on  one  side,  and  shall  turn  the  slice 
over  on  the  one  that  immediately  preceded  it,  a  mode  of 
proceeding  which  occupies  a  great  deal  of  time,  and 
fatigues  the  cattle  very  unnecessarily,  causing  them  to  pass 
over  every  inch  of  ground  twice.  It  is  far  better  to  make 
use  of  a  plough  having  a  moveable  mould-board,  which  can 
be  turned  .^^ther  to  £e  right  or  left,  as  seems  requisite. 
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Instraments  of  the  description  just  mentioned  are  in- 
variably used  in  all  places  where  they  are  known.  The 
Mecklenburg  binoir  is  v^  useful  in  these  circumstances; 
indeed,  in  many  cases  it  is  superior  to  the  plough,  because 
it  does  not  throw  the  earth  so  low  as  that  instroment. 
It  will  easily  be  conceived  that  by  degrees  the  plough 
will  amass  all  the  good  soil  at  the  foot  of  the  dedivity, 
while  the  top  will  become  barren.  Judicious  agricul- 
turists remedy  this  evil  by  applying  all  their  manure  to 
the  upper  part  of  the  field,  or,  at  any  rate,  distributing 
it  in  such  a  manner  that  that  part  shall  always  receive 
the  greatest  proportion ;  but  this  renders  the  carriage  of 
the  manure  a  much  more  laborious  operation. 

When  rapid  declivities  are  ploughed  in  a  slanting  or 
inclined  direction,  it  is  of  the  utmost  importance  that 
such  an  inclination  should  be  given  to  the  ndges  as  will 
prevent  the  plough  from  having  to  encounter  any  sudden 
or  abrupt  decUvities.  Nothing  but  mere  general  rules 
can  be  laid  down  for  guidance  on  this  point.  The  first 
thing  a  fanner  should  do  before  laying  out  the  ridges,  is 
to  traverse  his  land  in  all  directions,  and  ask  himiself  in 
different  places  how  the  slices  can  best  be  turned  over. 
In  some  jdaces  he  will  find  it  necessary  to  plough  out- 
wards; in  others,  to  plough  inwards;  and  in  others, 
again,  always  to  turn  the  sUce  over  on  the  same  side. 
The  facility  with  which  the  work  will  be  p^ormed,  as 
well  as  the  goodness  of  it,  will  depend  essentially  upon 
the  accuracy  of  the  ploughman's  eye,  and  his  skill  and 
experience  in  operations  of  this  nature.  The  binoir  will, 
in  general,  be  found  to  be  preferable  to  the  plough  on 
hilly  fields,  because  in  turning  over  the  soil  it  enables  the 
labourer  to  exercise  his  will  and  judgment  with  greater 
fi^edom.  It  is  a  beautiful  sight  to  see  the  order  and 
regularity  with  which  rapid  decUvities  can  be  ploughed 
by  skilful  men,  who  are  accustomed  to  the  use  of  this 
instrument. 

By  means  of  the  arrangement  of  which  we  have  been 
speaking,  and  by  giving  an  oblique  direction  to  the  fur- 
rows, the  water  may  be  made  to  drain  away  so  gradually 
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as  not  to  cany  any  portion  of  earth  with  it^  nor  yet 
deepen  the  furrows  through  which  it  passes. 

If  it  should  now  be  asked^  what  depth  should  be 
given  to  tiie  ploughing,  the  variety  of  opinions  which 
exist  with  regard  to  this  point  entangle  us  in  a  labyrinth 
of  discussion^  through  which  we  vainly  endeavour  to 
thread  our  way.  There  is  a  very  great  difference  between 
ploughing  a  soil  deeply,  the  vegetable  layer  of  which  is 
not  only  homogeneous  to]a  considerable  depth,  but  is  also 
equally  fertile  throughout  the  whole  of  that  depth,  and 
augmenting  a  more  or  less  superficial  layer  of  earth  by 
means  of  deeper  ploughings ;  or,  in  other  words,  ren- 
dering its  constituent  parts  homogeneous  to  a  greater 
thickness,  and  impregnating  them  with  fertilizing  particles 
throughout  their  whole  extent. 

Every  attentive  observer  must  admit  the  manifest 
superiority  of  deep  over  shallow  soils.  The  depth  to 
which  the  roots  of  plants  will  penetrate  when  they 
meet  with  a  fertile  soil,  varies  according  to  the  nature 
of  these  plants.  There  are  some,  the  roots  of  which 
have  been  traced  to  a  depth  of  fifteen,  twenty^ 
and  even  thirty  feeti  as,  for  example,  sainfoin  and 
lucerne.  Red  clover  will  push  its  roots  to  a  depth  of 
nearly  three  feet ;  and  several  other  plants  of  common 
growth  probably  penetrate  even  to  a  ^I'eater  depth, 
when,  instead  of  encountering  obstacles,  they  meet  with 
a  loose,  fertile  soil.  I  have  pulled  carrots  two  feet  and 
a-half  in  length,  the  tap  root  of  which  was  probably  ano- 
ther foot  long.  But  as  land  is  chiefly  devoted  to  the 
cultivation  of  various  kinds  of  grain,  its  value  ceases  to 
increase  beyond  the  depth  attained  by  the  roots  of 
cereals ;  at  least  to  a  simuar  extent. 

The  unassisted  eye  will  frequently  enable  us  to  trace 
the  roots  of  com  to  a  depth  of  eight  inches ;  and,  with 
the  aid  of  a  magnifying  glass,  we  can  distinctly  see  that 
these  roots  have  been  broken  off,  and  some  portion  of 
them  still  left  in  the  ground.  I  have  myself  seen  com 
grown  on  the  shoulders  of  ridges,  with  roots  twelve 
inches  long;    but  I  do  not  tUnk  they  would  have 
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attained  this  length  anywhefe  excepting  on  the  ahonlders  oi 
the  ridges^  where  the  influence  of  the  atmospheie  is  suf- 
ficiently powerful  to  encourage  their  growth :  they  would 
never  have  penetrated  so  far  on  a  flc^  soil,  even  had  it 
been  equally  rich.  The  seed,  when  sown,  is  usually 
placed  about  two  indies  below  the  surface  (^  the  soil ; 
consequently,  the  roots  which  we  can  see  are  nx  indies 
long,  and  it  is  more  than  probable  that  the  fine  extremi- 
ties of  their  fibres  extend  to  a  d^th  of  at  least  twelve 
inches.  Hence  it  appears  that  we  may  consider  twelve 
inches  to  be  the  proper  average  depth  for  a  soil  adapted 
to  com,  and  admit  it  as  a  principle,  that  the  plants  pene- 
trate  thus  far,  where  they  find  the  earth  sufBidently  loose 
and  friable.  Where  the  plants  are  sown  very  dosdy  to 
each  other,  their  roots  are  still  more  disposed  to  penetrate 
into  the  ground.  Wherever  we  have  the  opportunity  of 
observing,  we  shall  see  that  the  roots  avoid  each  other, 
and  put  forth  their  laigest  shoots  in  those  {daces  where 
they  will  not  interfere  with  others :  this  is  most  percep- 
tible in  plants  growing  in  water,  because  we  have  more 
o^K>rtunity  of  observing  the  direction  of  the  roots  there. 
When,  thesrefore,  a  plant  is  prevented  by  those  around  it 
from  extending  its  roots  in  a  lateral  direction,  it  pushes 
them  downwards,  provided  that  instead  of  encountering 
obstacles,  it  meets  with  a  loose  soil  weU  impregnated 
with  nutritive  matta*.  But  if,  on  the  contrary,  the  root 
encounters  a  hard  or  sterile  substance,  it  extends  itself 
on  all  sides ;  and,  in  this  case,  when  the  plants  are  very 
close  together,  their  roots  form  a  thick  and  knotty  tissue, 
dispute  with  each  other  for  room  and  nutriment,  the  weak- 
est give  way  bef(^e  those  which  possess  more  vigour,  and, 
however  advanced  in  their  vegetation,  are  we&ened,  or 
latterly  perish.  The  deeper  a  soil  is,  the  nearer  together 
can  plants  be  made  to  grow  in  it,  without  injuring  each 
other ;  and  the  greater  number  of  them  will  attain  to 
perfection.  No  attentive  observer  can  avoid  remarking  the 
wide  difference  which  exists  between  deep  and  shallow 
soils.  It  appears  in  proportionate  degrees  in  soils  of  four, 
six,  eight,  or  twelve  inches  in  depth ;  provided  that  such 
soils  qre  equally  impregnated  with  humus  throughout  their 
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whole  extent.  If  it  were  possible  to  conceive  that  each 
grain  of  com  bears  a  plant,  we  ought  to  be  able  to  sow 
land  having  a  layer  of  vegetable  soil  eight  inches  in  thick- 
ness twice  as  closely  as  we  could  one  which  had  only 
four  inches  depth,  and  obtain  a  doubly  crop  from  it.  In 
this  manner  the  value  of  the  soil  would  be  determined  by 
a  multiplication  of  its  surface  by  its  depth. 

But  we  must  not,  however,  venture  to  cajrry  out  this 
principle  to  its  fullest  extent,  because  the  influences  of 
the  atmosphere  always  give  to  extent  of  surface  an  ad- 
vantage over  depth  :  in  fact,  if  we  take  a  cubic  foot  of 
earth,  and  divide  it  into  a  space  of  two  square  feet,  the  latter 
will  always  bear  a  greater  number  of  plants  than  could  pos- 
sibly grow  on  the  former.  No  impartial  observer  who  has 
had  any  experience  in. this  matter,  will,  however,  venture 
to  dispute  the  fact  that  depth  of  land  has  a  great  influ- 
ence over  its  value.  In  order  not  to  exceed  the  bounds 
of  truth,  I  shall  lay  it  down  as  a  principle  that  this  value 
is  increased  eight  per  cent,  by  every  additional  inch  of 
depth  which  the  soil  acquires  from  six  to  ten  inches,  and 
diminished  in  equal  proportion  from  six  to  three  inches. 

But  deep  soils  have  likewise  another  advantage ;  they 
suffer  much  less  &om  drought  and  fix)m  moisture  than 
those  in  which  the  layer  of  vegetable  earth  ia  more  shal- 
low. When  the  weather  is  wet,  and  a  great  deal  of  rain 
falls,  the  water  sinks  into  a  loose  soil,  impregnated  with 
humus  as  low  as  the  vegetable  layer  extends.  Such  a 
soil  absorbs  a  quantity  oi  moisture  proportionate  to  its 
depth  before  it  suffers  any  to  return  to  the  surface.  This 
is  the  reason  why  garden  ground,  which  is  well  tilled  with 
spade  labour,  never  suffers  from  excess  of  humidity  even 
when  the  surface  of  shallower  soils  would  be  drenched 
with  moisture ;  so  long  as  the  water  does  not  ebb  back  to 
the  surface  of  the  sou,  it  does  little  or  no  harm  to  the 
plants.  Deep  lands  retain  the  moisture  which  they  have 
absorbed  for  a  considerable  period,  and  communicate  it 
to  the  surface  when  that  becomes  parched  and  dried  up. 
Nor  is  this  advantage  confined  to  the  extent  to  which  the 
roots  of  the  plants  reach ;  I  am  well  convinced  of  this  from 
having  noticed  that  during  a  long  period  of  dry  weather. 
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a  carop  ci  oereab  growing  on  land  that  had  some  years 
brfore  been  dug  up  to  a  depth  of  three  feet,  suffered 
much  less  than  anomer  which  grew  on  a  soil  only  a  foot 
and  a  half  deep,  although  both  these  soils  had  received 
exactly  the  same  amount  of  cultivation  and  preparation. 

Nor  is  this  all :  crops  of  grain  growing  on  deep  soils 
suffer  much  less  from  sudden  changes  of  temperature, 
fiom  drou(^t»  or  from  heat ;  because  their  roots,  being 
able  to  penetrate  further,  are  less  subject  to  the  action  of 
these  influences  than  they  would  be  if  nearer  to  the  sur- 
£Bce.  During  excessively  hot  or  veiy  dry  weather,  it  is 
evident  that  the  plants  are  much  fresher  in  deep  than  in 
shallow  soils ;  in  £Act,  they  invariably  perish  in  tne  latter. 

Lastly,  it  has  been  everywhere  remarked  that  com 
growing  on  deep  soils  is  much  less  liable  to  be  laid  even 
when  very  luxuriant  in  vegetation;  this  is,  doubtless, 
owing  to  the  greater  degree  of  strength  which  the  depth 
of  the  roots  gives  to  the  lower  part  of  the  stalk,  a  strength 
which  com  growing  on  shallow  soils  never  can  attain, 
because  then  the  fresh  shoots  put  forth  by  plants  grow- 
ing closely  together  cannot  find  sufficient  nutriment  to 
enable  them  to  attain  their  fall  vigour.  Nor  is  it  to 
cereals  abne  that  this  depth  of  soil  is  beneficial ;  it  is  not 
less  fieivourable  to  the  cultivation  of  plants  the  roots  of 
whidi  penetrate  deeper  into  the  soil,  and  seek  their  nour- 
ishment beyond  the  level  occupied  by  the  roots  of  com. 
This  is  the  reason  why  a  deeper  soU  than  is  absolutely 
necessary  for  the  cultivation  of  cereals  is  always  desirable, 
although  the  value  added  by  this  increase  of  depth  does 
not  increase  so  rapidly  as  in  the  layer  which  suffices  for 
the  roots  of  com.* 

*  ''  Tlie  ehemiotl  effect  of  polverisiiig  and  breaking  up  a  aabsoO  to  certainly 
adTantageoiu  to  the  plant  in  two  ways,  besides  others  with  which  we  are  very 
likely  at  present  nnaeqnainted ;  first,  it  renders  the  soil  penetrable  to  a  ranch 
greater  depth  by  the  roots  or  mfainte  fibres  of  the'  plant,  and  consequently  ren- 
ders nore  available  any  decomposing  matters  or  earthv  ingredients  which  that 
sabrtzBtam  may  oontafai;  and,  secondly,  it  renders  the  soil  much  more  freely 
permeable  by  the  atmosphere,  rendering  In  eonseqnence  a  greatly  increased 
supply  not  <mly  of  oxygen  gas  to  the  roots  of  the  plants,  bnt  also  yiddiog  more 
mototore  not  only  from  the  soil,  bat  from  the  atmospheric  air ;  which  monture, 
let  it  be  rememberad  by  the  cnltiTator,  is  in  all  weathers  as  incessantly  absorb- 
ing by  the  soil  as  it  is  Qni?ersal1y  con^ned  (n  the  atmospherr,  abounding  most 
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But  if  we  would  have  a  soil  attain  all  these  adyantages, 
and  permanently  possess  thern^  it  is  requisite  that  fix)m 
time  to  time  it  should  be  ploughed  to  the  very  bottom  of 
its  vegetable  layer,  turned  over,  loosened,  and  every 
part  submitted  to  the  vivifying  and  beneficial  action  of 
the  atmosphere.  Unless  this  is  done,  it  will,  if  merely 
supeificiaUy  ploughed,  generally  lose  all  those  advantages 
of  which  we  have  been  speaking ;  a  hard  crust  or  pan 
will  be  formed  immediately  beneath  the  sphere  of  the 
plough's  action,  which  cuts  off  the  earth  beneath  it  feom 
all  communication  with  the  atmosphere  and  with  the 
layer  of  vegetable  mould.  Experience  has  convinced  me 
that  it  is  not  necessary  that  this  deep  ploughing  should 
take  place  every  year,  but  only  that  it  should  be  repeated 
once  in  ev^y  six  or  seven  years,  especialljr  if  during  the 
interval  the  depth  of  the  ploughmgs  given  to  it  are 
varied,  for  nothing  contributes  so  materially  to  form  the 
crust  of  which  we  have  spoken  as  repeated  ploughinga 

in  the  latter  in  the  very  periods  when  it  is  most  needed  by  the  plants,  that  is  In 
the  warmest  and  driest  weather. 

''  It  is,  perhaps,  needless  to  prore  that  the  roots  of  commonly  cnltiTated  plants 
will  penetrate,  under  fhToiinble  circumstances,  a  much  greater  depth  into  the 
soil  in  search  of  aolstnre  than  they  can,  ftom  the  resittanee  of  the  0M»- 
hardened  subsoil,  commonlv  attain.  Thus  the  roots  of  the  wheat-plant,  ia 
loose,  deep  soils,  have  been  found  to  descend  to  a  depth  of  two  or  three  feet,  or 
even  more;  and  It  is  evident  that,  if  pUuitt  are  prlndpally  sustained  In  dry 
weather  by  the  atmospheric  aqueous  yaponr  absorbed  bT  the  soil,  that  that 
supply  of  water  mnst  be  necMtrily  Increased,  l^  enabling  the  atmoepherie 
vapour  and  gases,  as  well  as  the  roots  of  plants,  to  attain  to  a  greater  depth ; 
for  the  interior  of  a  well  pulverized  soil,  be  It  remembered,  continues  steadily 
to  absorb  thb  essential  food  of  vegetables,  even  when  the  anrfece  of  the  earth  u 
drying  in  the  sun. 

''And  by  facOita^g  the  admission  of  air  to  the  soil  another  advantage  is 
obtained,  that  of  increasing  its  temperature.  The  earths  are  natorally  bad 
conductorsof  heat,  especially  downwards;  thus  it  is  well  known  that  at  the 
siege  of  Gibraltar  the  red-hot  balls  employed  by  the  garrison  were  readily 
carried  from  the  furnaces  to  the  batteries  in  wooden  biuTows,  whose  bottoms 
were  merely  covered  with  earth.  Davy  proved  the  snperior  rapidity  with 
which  a  loose,  black  soil  was  heated  compwed  with  a  chalky  soil,  by  plaeiag 
equal  portions  of  each  Ui  the  sunshine ;  the  first  was  heated  in  an  hoar  frsm 
65®  to  88'',  while  the  chalk  was  only  heated  to  W^  (JSlem.  qf  AgrL  Cftsm., 
p.  178).  This  trial,  however,  mnst  not  be  regarded  as  absolutely  ooneinslve^ 
since  the  surface  of  the  black  soils  naturally  increases  mors  rapidly  in  tempera* 
ture  when  exposed  to  the  direct  rays  of  the  sun  than  those  of  a  lighter  edomr* 
A  free  access  of  air  to  all  soils  also  adds  to  their  fertility,  by  promoting  tfaa 
decomposition  of  the  excretory  matters  of  plants,  which  othenrisa  woold  remain 
for  a  longer  period,  to  the  annoyance  of  plants  of  the  same  speclss."«-/afcn«9ii'4 
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of  equal  depth.  It  appears  that  the  alternate  cultivatioii 
of  cereals  and  of  plantSi  the  tuberculous  roots  of  whidi 
penetrate  further  than  the  others,  hkewise  contributes 
tonrards  the  loosening  of  the  inferi(»:  layer  of  the  soil, 
and  maintaining  its  oominunication  with  the  upper  and 
superior  layer. 

Land  oughts  therefore,  to  be  ploughed  every  seven 
years  to  the  very  bottom  of  its  layer  of  v^table  soil ;  and 
the  intervening  pkwghiugs  may  be  more  or  less  super- 
ficial, and  vaned  in  their  depih  aooordinff  to  the  purpose 
for  which  thejr  are  bertowed. 

It  is  quite  another  thing  to  bring  the  layer  of  earth 
which  is  beneath  the  vegetable  soil  to  the  surface  by 
means  of  deep  plouffhings,  a  layer  which,  even  if  it  is  of 
a  similar  nature  with  the  superior  stratum,  is  seldom  or 
never  impregnated  with  the  same  quantily  of  humus, 
and  never  fertibzed  by  the  influences  of  the  atmosphere 
and  the  substances  contained  in  it.  This  unfertile  and 
frequently  sterile  soil,  must,  in  the  first  place,  be  ame- 
liorated, impregnated  with  humus,  and  saturated  by 
the  atmosphere,  b^ore  we  can  hope  to  derive  any  crop 
from  it 

We  have,  however,  seen  cases  in  which  earth  thus 
l»rought  to  the  sui&ce  has,  after  remaining  some  time  in 
the  air,  become  exceedingly  fertile  without  the  addition 
of  manure.  On  submitting  this  earth  to  various  chemical 
analyses,  we  ascertained  that  it  contained  carbon ;  but  its 
fertility  was  speedily  exhausted,  and  if  the  soil  had  not 
been  immediately  manured,  it  would,  after  having  borne 
one  or  two  crops,  have  become  perfectly  starile,  and  have 
required  repeated  ameliorations  in  order  to  convert  it 
into  good  vegetable  earth. 

It  not  unfirequently  happens  that  when  a  new  layer  of 
earth  is  thus  dug  up  it  is  productive  of  very  bad  effects 
at  first>  and  is  so  barren  that  it  can  only  oe  sovm  with 
those  vegetables  the  top-roots  of  which  seek  their  nutri- 
ment at  a  great  depth  below  the  sutface ;  nor  does  it 
acquire  fertility  until  it  has  been  repeatedly  manured  and 
exposed  for  a  considerable  period  to  the  fertilizing  influ* 
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enoe  of  the  atmosphere.  But  this  method  of  improving 
land  which  requires  so  large  a  quantity  of  amehorating 
substances  becomes  a  very  serious  undertaking  when  it 
has  to  be  extended  over  any  considerable  extent  of  sur- 
face; under  ordhiaij  circumstances,  and  unless  there  are 
very  great  faciUties  for  procuring  manure  from  extraneous 
sources,  one  field  camiot  be  thus  improved  without 
depriving  all  the  others  ci  the  portion  necessary  to  main- 
tarn  then-  fertiUly ;  at  any  rate,  it  will  be  necessary  to 
sacrifice  the  value  of  the  produce  of  a  great  extent  of  sur- 
face, in  order  to  increase  that  of  a  smaU  piece  of  ground. 
It  may  be  that  in  many  cases  the  value  thus  acquired  by 
the  soil  far  exceeds  the  loss  in  produce ;  but  very  few 
agricidturists  are  sufSidently  speoilative  to  make  such 
sacrifices. 

The  practice  of  deepening  the  layer  of  vegetable  earth 
by  means  of  digging  or  deep  ploughings,  .can  only  be 
pursued  with  advantage  where  the  existing  eystem  of 
cultivation  tends  to  produce  a  larger  quantity  of  manure 
than  can  be  employed  with  any  degree  of  profit  for  the 
improvement  of  the  actual  vegetaUe  soil. 

There  are  many  cases  in  which  an  agriculturist  must 
be  content  with  a  very  superficial  layer  of  v^etable  earth, 
and  not  for  a  moment  tlunk  of  increasing  its  depth  by 
digging  or  by  deep  ploughings.  Not  to  take  into 
account  those  places  in  which  the  inferior  stratum  of  the 
land  will  not  admit  of  its  depth  being  augmented,  it  fre- 
quently happens — 

(qj.  That  by  means  of  the  turf  or  herbue  which  has 
taken  possession  of  the  sur£EU)e  of  the  sou,  a  very  thin 
layer  of  vegetable  earth  has  been  formed,  beneath  which 
is  an  absolutely  sterile  soil,  either  of  an  argillaceous  or  a 
sandy  nature;  and  the  fiarmer  has  only  just  manure 
enough  to  preserve  the  fertility  of  this  layer  of  v^table 
mould,  or  perhaps  he  has  not  enough,  and  is  obliged  to 
depend  on  the  formation  of  a  new  layer  of  turf  for  the 

S reservation  of  its  fertility.    In  such  a  case,  instead  of 
eteriorating  from  the  value  of  this  small  quantit^of  vegeta- 
ble earth  by  the  addition  of  a  new  layer  of  stenle  soil,  the 
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best  thing  which  can  be  done  is  to  keep  it  as  much 
leather  as  possible,  and  maintain  its  fertility  by  means 
of  the  scanty  porticm  of  manure  which  can  be  allowed  to 
it  and  by  careful  tfllage,  especially  if  the  fonnation  of 
another  layer  of  turf  may  be  calculated  on ;  for  this  latter 
springs  almost  entirely  from  the  two  first  inches  of  the 
layer  of  v^etable  earlli,  and  the  humus  contained  in  the 
rest  has  hMe  or  nothing  to  do  with  it. 

(hj.  If  the  £Eurmer  has  been  endeavouring  to  amend 
his  land  by  means  of  an  addition  ci  marly  mj,  mould, 
&c.,  or  by  paring  and  burning  (practices  which  are  ex- 
ceedin^y  b^ficial  to  supeffidal  soils,  although  not  cal- 
culated for  deq)  ones),  he  must  take  care  not  to  plough 
or  dig  this  land  too  deeply,  or  to  disseminate  through  too 
large  a  space  that  ameUoration  which  is  adapted  only  to 
a  very  tlun  layer  of  earth.  The  depth  of  the  soil  should 
never  be  augmented  unless  it  has  been  determined  that 
an  extra  quantity  of  these  ameUorations  shall  be  bestowed, 
and  then  the  land  should  be  ploughed  or  dug  up  before 
they  are  applied.  Hie  same  role  is  applicable  to  those 
cases  in  which  an  argillaceous  and  very  tenacious  soil  is 
to  be  ameliorated  with  lime  or  calcareous  marl,  the  quan- 
tity of  whidi  is  only  sufficient  for  a  certain  thickness  or 
depth  of  v^table  earth. 

rcj.  If  a  san(fy  soil  has  always  been  ploughed  to  the 
same  depth,  and  a  hard  crust  or  pan  has  consequently, 
gradually  become  formed  below  the  layer  of  earth  sub- 
mitted to  the  action  of  the  plough,  this  crust  cannot  be 
broken  without  doing  mischief.  If  the  superior  layer  of 
soil  has  been  plentifully  ameliorated  by  good  cultivation, 
this  pan  which  exists  underneath  it  will  prevent  the 
moisture,  or  those  fertiUzing  substances  which  become 
detached  from  tibe  soil,  from  escaping  lower  down ;  and 
beneath  this  crust  a  bed  of  pure  sand  will  frequently  be 
found  to  exist.  Cases  of  this  nature  may  occasionally  be 
found  united  with  those  appertaining  to  the  former  class, 
for  it  not  unfrequently  happens  that  after  land  has  been 
maiied  a  similar  crust  is  formed ;  and,  however  desirable 
it  may  be  that  this  should  exist  at  a  greater  depth,  it 
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cannot  be  broken  or  removed  further  down  without 
doing  harm,  and  therefore  it  is  better  to  leave  it  alone. 

(dj.  Lastly,  and  in  ahnofit  every  case  wh^re  it  is  not 
absolutely  necessary  that  the  'layer  of  v^table  earth 
should  be  deepened,  and  where  it  is  likely  to  produce  loss 
instead  of  profit. 

In  by  fiear  the  greater  number  of  cases  in  which  it  is 
deemed  advisable  to  deepen  the  layer  of  vegetable  earth, 
it  is  best  to  do  it  gradually.  By  the  expression  ^*  deepen- 
ing the  layer  of  vegetaUe  soil/'  we  mean  the  bringing  to 
the  8ur&oe  such  a  quantity  of  viigin  earthas  can  be 
intimately  combined  with  the  vegetable  soil,  and  enter 
into  combination  with  it.  By  this  means  the  previously 
existing  vegetable  layer  is  not  totally  buried  or  rendered 
inert,  and  that  absorption  of  substances  from  the  atmos* 
phere  which  always  takes  place  in  newly  turned  soil 
becomes  more  easily  effected. 

The  following  are  some  of  the  principal  considerations 
which  ought  to  be  carefully  weighed,  pnor  to  the  under- 
taking of  the  operation  of  ploughing  deeply,  or  incit«ism^ 
the  thickness  of  the  layer  of  vegetable  earth. 

1.  What  is  to  be  expected  ftom  the  earth  thus  ex- 
tracted from  the  inferior  stratum  of  the  sdl,  and  has  never 
before  been  submitted  to  the  action  of  the  plough,  taking 
into  consideration  its  nature  and  composition  P 

To  resolve  this  question,  the  earth  must  be  submitted 
to  a  chemical  analysis,  in  order  to  discover  what  propor- 
portions  of  day,  sand,  lime,  or  carbon,  enter  into  its  com- 
position; nor  must  the  stones,  both  small  and  large, 
which  it  contains  be  left  unnoticed.  The  best  way  of 
practically  ascertaining  the  effect  which  it  is  likely  to  pro- 
duce on  vegetation,  is,  most  undoubtedly,  to  give  it  a 
trial  in  flower  pots,  or  on  a  bed  in  a  garden  which  is 
ploughed  up,  and  then  covered  with  a  layer  of  this 
earth. 

2.  What  changes  will  be  produced  by  the  admixture 
of  a  certain,  quantity  of  this  earth  with  the  superior  layer 
of  the  soil? 

Will  the  defects  of  the  latter  be  increased,  diminished, 
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or  corrected  by  such  a  mixture?  Will  this  new  earth 
give  a  greater  degree  of  consistence  to  a  loose  soil,  or 
will  it  diminish  the  tenacity  of  a  clayey  one ;  or,  again, 
will  it  increase  the  defects  of  both  or  either?  What  are 
the  proper  proportions  in  which  it  should  be  mingled 
with  the  vegetable  layer,  in  order  to  form  a  soil  adapted 
to  the  situation  of  the  field  and  the  climate  in  which  it 
18  placed? 

8.  How  far  will  the  quantity  of  manure  which  the 
agricoltarist  has  at  his  disposal  ocmtribute  to  impr^ 
and  fertilize  this  new  earth  to  the  requisite  depth? 

Upon  these  considerations  will  ^pend  the  propriety 
of  performing  this  operation^  and  the  extent  to  which  it 
should  be  carried. 

It  has  not  yet  been  distinctly  specified  what  is  to  be 
understood  by  the  terms  *^  deep  ploughings^"  **  superficial 
ploughings/'  or  *'  ploughings  of  a  moderate  depth."  In 
order,  therefore,  to  be  able  to  attach  some  definite  mean- 
ing to  them,  we  will  suppose  a  superficial  ploughing  to 
be  only  fix>m  two  to  four  inches  in  depth ;  a  moderate 
Roughing,  one  in  which  the  instrument  penetrates  from 
four  to  seven  inches;  and  a  deep  ploughing,  one  in 
which  the  soil  is  turned  up  to  from  eight  to  twelve 
inches  below  the  surface.  All  ploughings  deeper  than 
tins,  are  designated  double  or  extra  ploughings;  be- 
cause  it  is  s<»rcely  practicable  to  turn  up  land  which 
has  not  previoualy  been  tilled,  beyond  the  depth  of 
twelve  inches  with  a  common  plough.  I  cannot  form 
the  least  idea  of  those  ploughings  which  are  said  to  be 
carried  to  a  depth  of  from  eighteen  to  four-and-twenty 
inches. 

After  what  has  already  been  said,  it  will  be  evident 
that  in  the  greater  number  of  cases  in  which  it  is  desirable 
to  plough  the  land  to  a  greater  depth  than  has  before  been 
attempted,  it  is  best  not  to  add  above  two  inches  in  depth 
of  virgin  earth  at  a  time  to  the  vegetable  soil ;  more  than 
this  quantity  cannot  be  properly  ameliorated  and  amalga- 
mated mih  the  upper  layer.  This  operation  ought, 
wherever  such  a  course  of  proceeding  is  practicable^  to  be 
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undertaken  at  that  period  which  will  admit  of  the  layer 
of  newly  turned  earth  being  exposed  to  the  atmospheric 
influences  for  the  longest  period  of  time ;  that  is  to  say, 
it  ought  to  be  performed  just  before  the  beginning  of 
winter.  It  should  also  be  allowed  to  continue  in  contact 
with  the  atmosphere  during  the  whole  summer,  because 
the  fertilizing  effects  of  tj^  air  are  even  more  effective 
during  this  season  than  they  are  in  the  winter.  Such  a 
soil  ought  to  receive  a  dead  fallow ;  or,  at  any  rate,  only 
to  be  made  to  bear  those  vc^tables,  the  top  roots  of 
Which  penetrate  beyond  the  new  layer  of  earth,  and  seek 
their  nutriment  in  the  old  v^table  soil ;  or  else,  those 
plants  the  roots  of  which  lodge  themselves  below  that 
layer,  as  is  the  case  with  most  of  those  which  come 
under  the  denomination  of  fallow  or  weeded  crops.  As 
the  new  earth  thus  remains  on  the  surface  of  the  soil, 
and  is  constantly  moved  and  loosened,  it  enters  into  dose 
contact  with  the  atmosphere,  and  every  particle  of  it 
becomes  saturated  with  atmospheric  substances. 

It  is  highly  important  tliat  the  chief  and  most  effica- 
cious portions  of  the  manures  should  be  reserved  for  this 
new  earth ;  and  wherever  the  arrangements  of  the  under- 
taking will  admit  of  it,  it  is  desirable  that  the  manure 
should  be  conveyed  to  it  and  carefully  spread  over  it 
before  the  commencement  of  winter,  and  suffered  to 
remain  on  the  surface  during  the  whole  of  the  season, 
because  manure  which  remains  on  the  sur&ce  of  the  soil 
during  the  winter  is  productive  of  highly  ameliorating 
effects,  provided  there  are  no  declivities  or  slopes  down 
which  its  juices  and  succulency  may  be  carried  iaway  by 
the  rains.  Should  such,  however,  exist,  the  manure  may 
still  be  carried  to  the  ground  and  spread  over  it  at  the 
same  time ;  but  then,  instead  of  being  left  on  the  surface, 
it  should  be  carefully  buried  by  a  superficial  ploughing. 
In  the  succeeding  spring  the  ground  should  again  be 
slightly  ploughed  and  carefully  harrowed ;  the  ploughing 
which  precedes  the  sowing  must  also  be  very  superficial, 
in  order  that  the  new  layer  of  earth  may  be  as  little  as 
possible  covered  by  the  old  vegetable  soil. 
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In  this  maimer  I  have  repeatedly  and  successfully 
^ected  a  complete  admixture  of  a  new  layer  of  earth  with 
the  old  vegetable  soil,  thoroughly  ameliorated  the  whole, 
and  sensiUy  increased  the  depth  of  the  vegetable  earth,  in 
the  course  of  one  single  summer;  I  have  obtained  an 
inmiediate  increase  of  all  the  crops,  and  at  the  close  of 
the  rotation  have  again  proceeded  to  deepen  the  soil. 
Many  persons  have  followed  a  similar  course  of  proceed- 
ing, and  have  never  experienced  any  of  those  misfortunes 
or  failures  which  too  frequently  attend  operations  of  this 
nature  when  performed  with  too  much  precipitation,  at 
unsuitable  periods,  or  without  due  consideration  of  the 
concomitant  circomstances  and  of  the  rotation. 

Those  who  propose  to  deepen  the  layer  of  vegetable 
earth  after  the  manner  described  in  the  previous  pages, 
and  to  carry  this  operation  to  a  depth  of  more  than  twelve 
inches,  will  find  a  conunon  plough  incapable  of  effecting 
it.  They  must,  therefore,  have  recourse  to  double  plough^ 
ing,  which  is  performed  either  by  means  of  the  trenching 
plough,  spoken  of  in  a  previous  page  of  this  volume,  or 
else  by  two  ploughs  following  each  other  in  the  same  fur- 
row. In  the  latter  case,  the  first  plough  cuts  and  turns 
over  a  more  or  less  thick  slice ;  while  the  second  raises 
another  from  beneath  the  place  occupied  by  the  first  fur- 
row slice,  and  reverses  it  on  this  latter.  This  operation 
can  be  performed  by  means  of  common  wheel-ploughs, 
provided  that  the  second  is  so  arranged  as  to  cause  it  to 
penetrate  deeper  into  the  soil  than  the  first ;  and  that  it 
has  a  raised  and  lengthened  moidd-board,  the  hinder 
extremity  of  which  is  divergent,  and  a  high  wheel  on  the 
right  side  of  the  wheel  carriage.  But  the  operations  per- 
formed by  means  of  such  a  plough  are  very  laborious, 
and  require  great  draught  power.  The  best  way  of  accom- 
plishing it  is  to  make  use  of  one  of  Small's  ploughs 
behind,  and  one  of  Baily's  in  front :  in  this  case,  three 
horses  will  be  sufficient  to  draw  the  second  instrument 
when  the  ploughing  is  intended  to  penetrate  to  a^4epth 
of  from  twelve  to  fourteen  inches ;  but  it  cannot  be  denied 
that  the  animals  will  have  to  work  very  hard.    This 
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operation  can  be  better  performed,  and  in  many  cases 
quite  as  economically,  by  means  of  spade  labour.  Nine 
or  ten  men  distributed  at  equal  distances  firom  each 
other  may  follow  the  plough ;  as  soon  as  it  has  passed, 
they  dig  up  the  ground  to  the  full  depth  of  their 
spade,  and  throw  the  earth  which  they  thus  raise  on  that 
just  turned  over  by  the  inplement.  Nine  or  ten  good 
able  labourers  are  quite  sujficient  to  keep  pace  with  a 
plough  on  soils  of  a  moderately  clayey  nature;  and  where 
plenty  of  hands  are  to  be  ootamed,  I  much  prefer  this 
mode  of  proceeding.* 
Pierre  Kretschmar,  an  author  who  was  very  highly 

*  M.  Yon  Thaer  did  not  live  to  witneM  the  grett,  good  effects  on  eome  lorts 
of  the  suheoil  plough  of  Mr.  Smith,  of  Deaaston,  and  of  Sir  Edmand  Strecey, 
who  has  given  the  results  of  his  experience  (Jour,  Moy.  Eng,  Agri,  8oe.,  vol.  i., 
p.  S56)  with  a  plough  he  lias  consfcmoted,  and  which  be  calls  the  "  raokheath 
subsoil-plough." 

*'  On  my  coming,"  he  remarlcs.  ^  to  reside  on  my  estate  at  Blackheath, 
about  six  vears  sinoe,  I  found  five  hundred  acres  of  heath  land,  composiog  two 
farms  (which  had  been  enclosed  under  an  act  of  parliament  about  forty  years), 
without  tenants;  the  gorse,  heather,  and  fern  shooting  up  in  all  parts.  In 
short,  the  land  was  in  such  a  condition,  that  the  crops  returned  not  the  seed 
sown,  llie  soil  was  a  loose,  loamy  soil,  and  had  been  broken  up  by  the  plough 
to  a  depth  not  ezeeedlntr  four  ineheif  beneath  which  was  a  substratum  (pro- 
vindally  cidled  an  iron  pan),  so  hard,  that  with  difficulty  could  a  pickaxe  be 
made  to  enter  in  many  places ;  and  my  bailiff,  who  had  looked  after  the  land 
for  thirty-flve  years,  told  me  that  the  lands  were  not  worth  onltivation— that 
all  the  neighbouring  iiurmers  said  the  same  thing— and  that  there  was  but  one 
tibing  to  be  done,  yii.,  to  plant  with  fir  and  forest  trees;  but  to  this  I  paid 
but  Uttie  attention,  as  I  liad  the  year  preceding  allotted  some  parcels  of  ground, 
taken  out  of  the  adjoining  lands,  to  some  cottagers ;  to  each  cottage,  about 
one-third  of  an  acre.  The  crops  on  all  these  allotments  looked  fine,  healthy, 
and  good;  producing  excellent  wheat,  carrots,  peas,  cabbages,  potatoes,  and 
other  vegetables  in  abundance.  The  question  then  was,  how  was  this  done  ? 
On  the  outside  of  the  cottage  allotments  all  was  barren.  It  could  not  be  by 
the  manure  that  had  been  laid  on,  for  the  cottagers  had  none  but  that  which 
thev  had  scraped  from  the  roads.  The  magic  of  all  this  I  could  ascribe  to 
nothlog  else  but  the  spade;  they  had  broken  np  the  land  dghteen  inches  deep. 
As  to  digging  up  five  hundred  acres  with  the  spade,  to  the  depth  of  eighteen 
inches,  at  an  expense  of  £6  an  acre,  I  would  not  attempt  it.  I  accordingly 
considered  that  a  plough  might  be  constructed  so  as  to  loosen  the  soil  to  the 
depth  of  eighteen  inches,  keeping  the  best  soil  to  the  depth  of  four  inches,  and 
near  the  surface,  thus  admitting  air  and  moisture  to  the  roots  of  the  plants,  and 
enabling  them  to  extend  their  spongioles  in  search  of  food;  for  air,  moisture, 
and  extent  of  pasture,  are  as  necessary  to  the  thriving  and  increase  of  vegeta- 
bles as  of  animals.  In  this  attempt  I  succeeded,  as  the  result  will  show.  I 
have  now  broken  np  all  these  Ave  hundred  acres,  eighteen  inches  deep.  The 
process  was  by  sending  a  common  plough,  drawn  by  two  horses,  to  precede, 
which  turned  over  the  ground  to  the  depth  of  four  inches ;  my  subsoil-plough 
immediately  followed  in  the  furrow  made,  drawn  by  four  horses,  stirring  and 
breaking  the  soil  twelve  or  fourteen  inches  deeper,  but  not  turning  it  over. 
Somethnet  the  iron  pan  was  so  hard,  that  the  horses  wen  set  fiy^  and  it 
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esteemed  in  his  day,  pretended  to  be  able  to  keep  his 
land  in  a  state  of  perfect  fertility  by  bringing  to  the 
surface  a  firesh  layer  of  earth  alone ;  because,  to  use 
his  own  words,  the  layer  of  earth  which  is  buried  enjoys 
a  period  of  repose,  and  thus  renovates  its  exhausted  pow- 
ers, while  that  on  the  surface  is  producing  crops.  He 
stated  in  his  work,  entitled  ^*  Ooconomische,"  pub- 
lished at  Leipsic  in  1749,  as  well  as  in  several  of  his 
other  writings,  that  the  necessity  of  fallows,  rotations  of 
crops,  and  manure,  may  thus  be  done  away  with.  The 
experiments  made  by  him  on  some  land  near  Berlin, 
which  had  been  granted  to  him  by  Frederick  II.,  were, 
as  may  easily  be  supposed,  attended  with  the  most  fatal 
results.  Had  he  immediately  set  to  work  to  procure 
manure  from  Berlin  to  ameUorate  the  virgin  earth  which 
he  continued  to  brmg  to  the  surface,  he  might,  under 
certain  modifications,  have  continued  to  obtain  crops  from 
his  land ;  but  he  had  not  a  sufficiently  definite  idea  of 
the  sdenoe  of  agriculture,  and  destroyed  and  ruined  his 

became  nccenary  to  ate  tiie  piekaze  to  relesM  tbem  befi>Fe  they  could  proceed. 
After  the  flnt  year,  the  land  prodaced  double  the  former  crops, many  of  thecarrota 
being  tixteen  inches  in  length,  and  of  a  proportionate  thickness.  This  amend- 
ment oonld  have  arisen  solely  from  the  deep  plonghing.  Manure  I  had  scarcely 
any,  the  land  not  producing  then  stoTer  sufficient  to  keep  any  stock  worth 
mentioning,  and  it  was  not  possible  to  procure  sufficient  quantity  from  the 
town.  TIm  plough  tore  up  by  the  roots  all  the  old  gorse,  heather,  and  fern,  so 
that  the  land  lost  all  the  distinctive  character  of  heath  land  the  first  year  after 
the  deep  ploughing,  which  it  had  retidned,  notwithstanding  the  ploughing 
witik  the  common  ploughs,  fbr  thirty-fiTc  years.  Immediately  after  this  suIh 
soil-ploughing  th^  crop  of  wheat  was  strons  and  long  in  the  straw,  and  the 
gprain  dose-bosomed  and  heavy,  weighing  full  slzty-lbur  pounds  to  the  bushel. 
The  quantity,  as  might  be  expected,  not  large  (about  twenty- six  bushels  to  the 
acre),  but  ffreat  in  comparison  to  what  it  produced  before.  The  millers  were 
desirous  of  purchasing  it,  and  could  scarcely  belioTe  It  was  grown  upon  the 
heath  land,  as  in  former  years  my  bailiff  could  with  difficulty  get  a  miller  to 
look  at  his  sample.  Let  this  be  borne  in  mind,  that  this  land  then  had  had  no 
manure  for  years,  was  run  out,  and  could  only  have  been  ameliorated  by  the 
admissiou  of  air  and  moisture  by  the  deep  ploughing." 

Sub-Turf  PlougK, — **  Being  on  the  subject  of  the  subsoil-plough,"  says  Sir 
Bdmnnd  Stiaoey,  ^  I  may  as  well  teU  you  I  have  contriyed  another  plough, 
from  the  use  of  which  the  greatest  benefit  has  been  derived  by  my  park  land. 
I  call  this  my  *  sub- turf  plough.'  It  is  used  to  loosen  the  turf  about  ten  inches 
and  a-half  deep  below  the  surfsce,  without  turning  over  the  flag.  There  are  no 
marks  left  by  which  it  can  be  known  that  the  land  had  been  so  ploughed,  except 
from  the  straight  line  of  the  coulter,  about  fourteen  inches  from  each  other. 
In  about  three  months  these  Unes  are  totally  gone  ;  the  additional  quantity  of 
aftermath,  and  its  thickness,  produced  from  grass  thus  treated,  have  been  the 
ioljeet  of  admiration  of  all  ny  neighbonn." 
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fortune  by  commencing  scheme  after  scheme  without 
carrying  out  any  of  them.  The  interest,  however,  excited 
by  this  man,  contributed  not  a  little  to  direct  public  at- 
tention to  the  science  of  agriculture,  and  to  induce  men 
of  talent  to  make  experiments  and  engage  in  researches 
on  this  subject. 

There  is  likewise  a  method  of  loosening  the  soil  to  a 
considerable  depth  without  tiuming  it  over,  or,  in  other 
words,  without  bringing  the  substratum  to  the  surface, 
and  one  that  is  practised  with  great  success  on  loose  soils; 
this  operation  is  efiected  by  means  of  a  plough  without  a 
mould-board,  and  having  only  a  strong,  low,  convex  share. 
This  instrument  passes  along  the  same  furrow  as  a  com- 
mon plough,  stirs  up  the  earth  to  the  bottom,  and  tho- 
rougmy  breeJcs  and  divides  it.  The  excellent  manner  in 
which  this  operation  is  performed  is  probably  hardly  sur- 
passed in  those  countries  where  the  soil  is  ploughed  to  a 
depth  of  sixteen  inches  with  common  ploughs. 

In  my  opinion  ploughings  should  never  be  carried 
beyond  that  depth  which  we  term  moderate,  unless  they 
are  intended  to  prepare  the  soil  for  the  reception  of 
weeded  or  leguminous  crops.  A  very  superficial  ploughing 
will  in  ffeneral  suffice  for  grain,  or  the  land  may  merely 
be  tilled  with  those  instnimente  which  tend  to  accelerate 
and  facilitate  labour ;  because  when  a  soil  has  once  been 
thoroughly  loosened  and  pulverized  to  the  bottom  it 
retains  its  porousness  and  permeability  for  many  years, 
especially  if  composed  of  one-half  sand  and  thoroughly 
impregnated  with  humus. 

In  order  to  be  able  to  form  any  correct  idea  of  the  num- 
ber of  ploughings  which  it  is  necessary  to  bestow  on  land, 
we  must  consider  each  of  the  principal  rotations  separately. 

In  most  of  our  alternate  rotations  the  soil  is  tilled 
before  the  commencement  of  winter  to  its  utmost  depth, 
or,  at  any  rate,  as  deeply  as  the  plough  can  conveniently 
be  made  to  go.  Where  this  depth  exceeds  twelve  inches, 
recourse  must  be  had  to  double  ploughings.  The  second 
tillage  is  superficial,  it  being  merely  intended  to  bury  the 
dung  I  and  the  thirds  or  that  which  precedes  the  sowings 
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penetrates  a  little  further.  The  land  is  tilled  to  a  still 
greater  depth  by  means  of  the  horse-hoe,  while  heaping 
up  the  earth  round  the  plants  of  weeded  crops,  which,  in 
order  to  facQitate  this  operation,  are  sown  in  rows.  After 
the  crop,  a  skimming  or  paring  plough  is  passed  over  the 
ground,  and  also  a  harrow  if  requisite,  in  order  to  smootho 
it;  and  then,  before  winter  comes  on,  it  is  ploughed 
slightly.  It  is  seldom  that  an  actual  ploughing  is  ffiven 
to  land  thus  tilled  in  the  spring ;  such  an  one  would  be 
both  superfluous  and  injmious  to  land  containing  fifty 
parts  in  a  hundred  or  more,  and  which  has  been  properly 
prepared  for  the  fallow  crops,  especially  if  the  season  proves 
dry.  All  that  is  requisite  to  be  oone  is  thoroughly  to 
loosen  the  surface  of  the  soil  to  a  depth  of  two  or  tnree 
inches  by  means  of  an  extirpator,  to  harrow  it,  to  sow 
the  grain  (which  is  usually  barley),  to  bury  it  with  a  small 
extirpator,  and  then  to  harrow  the  soil  afresh ;  or,  if  the 
land  is  to  be  sown  with  clover,  to  scatter  the  seed,  and 
then  pass  the  roller  over  it.  After  bearing  a  crop  of 
barley,  the  land  is  suffered  to  grow  clover  only  for 
a  year  or  two.  The  preparation  for  the  autunmal 
com  consists  in  one  ploughing  of  a  moderate  depth; 
but  the  skimming  plough  is  likewise  passed  over  the 
soil.  This  ploughing  is  performed  at  least  a  month 
before  the  period  of  sowing,  in  order  that  the  soil  may 
have  time  to  sink  down  again,  which  is  necessary  to 
the  success  of  the  crop.  The  autumnal  com  is  sown 
without  farther  preparation.  Some  agriculturists  make 
use  of  the  small  extirpator  to  bury  the  seed,  and  subse- 
quently pass  a  harrow  over  the  land.  In  the  following 
spring,  when  vegetation  recommences,  this  harrowing  is 
repeated  when  time  or  weather  will  admit  of  it ;  and  in 
order  that  this  latter  one  may  be  more  efficacious,  it  is 
seldom  that  the  autumnal  hiurrowing  is  carried  so  far  as 
to  cause  it  to  break  all  the  dods ;  it  is  deemed  better  that 
they  should  remain  until  the  spring,  in  order  that,  by  then 
breaking  them,  the  harrowing  which  takes  place  at  that 
season  may  supply  the  plants  with  new  earth. 
If  the  autumnal  com  is  to  be  succeeded  by  a  green 
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crop,  one  or  two  ploughmgs  are  given  to  the  land, 
according  to  the  nature  of  the  soil  and  the  state  of  the 
temperature.  Land  is  prepared  for  vetches  (which  are  to 
be  mown  while  green)  by  two  or  three  ploughings.  After 
the  leguminous  crop  has  been  gathered  in^  a  moderately 
deep  ploughing  is  given  with  as  little  delay  as  pos- 
sible. Shortly  afterwards  the  land  is  harrowed;  and 
before  St.  Michael's  day  the  seed  is  placed  in  the  ground, 
buried  with  a  small  extirpator,  and  subsequently  har- 
rowed. 

If  the  farmer  wishes  to  obtain  a  crop  of  oats  aftar  his 
autumnal  com,  he  bestows  a  shght  tillage  on  the  soil  in 
the  autumn,  and  in  the  following  spring  ploughs  it  to  a 
moderate  depth,  sows  it  with  oats,  and  buries  the  seed  by 
the  action  of  a  small  extirpator,  succeeded  by  a  harrow. 
This  crop  is  sown  about  the  middle  of  May,  when  the 
seeds  of  those  weeds  contained  in  the  soil  have  ger- 
minated and  begun  to  vegetate.  Such  are  the  plough- 
ings usually  given  to  land  cultivated  according  to  the 
system  termed  '*  alternate  rotations,"  where  no  second 
crops  are  required  from  it. 

la  those  cf^tems  of  cultivation  which  require  a  dead 
fallow,  the  chief  attention  must  be  directed  to  that  point; 
for  as  a  whole  year  is  sacrificed  in  order  to  devote  to  the 
soil  the  requisite  amount  of  tillage,  it  would  be  unpar- 
donable not  to  render  this  tillage  as  perfect  as  possiole, 
and  to  endeavour  to  attain  the  purpose  and  intention  of 
the  fallow  to  its  fullest  extent. 

A  fallow  ought  to  be  productive  of  the  following  ad- 
vantages : — 1.  A  suitable  increase  in  the  depth  of  the 
layer  of  vegetable  earth  by  means  of  deep  ploughings. 
2.  The  reversion  of  the  earth.  8.  Its  pulverization. 
4.  Its  due  admixture.  6.  Its  exposure  to  the  influences  of 
the  atmosphere ;  and  6,  and  what  is  most  important^  the 
destruction  of  aU  the  weeds  contained  in  it.  K,  bv 
means  of  a  fallow,  all  these  advantages  can  be  obtained, 
the  benefits  arising  from  it  will  be  sensibly  felt  through  a 
long  series  of  years. 

In  the  system  of  cultivation  which  is  assodated  with 
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the  triennial  rotation,  a  fallow  ploughed  three  times  is  a 
veiy  ooimnon,  and,  at  the  same  time,  a  very  imperfect 
thing.  It  rarely,  if  ever,  attains  the  object  in  view.  In 
general,  the  want  of  a  sufficient  pasturage  for  the  cattle 

Srevents  the  field  from  being  broken  up  until  the  end  of 
une.  Thus,  the  soil  only  receives  half  a  year  of  repose 
and  pasturage,  and  half  a  fallow. 

In  those  fallows  which  are  accompanied  b^  four 
ploughings,  the  first  of  these  is  usually  given  in  the 
autumn,  or  before  the  commencement  of  winter;  but 
sometimes  it  is  postponed  until  the  spring,  which  is  very 
injudicious. 

Fallows  are  rarely  ploughed  five,  six,  or  seven  times,  ex« 
cept  on  the  very  best  soils,  and  among  agriculturists  who 
know  how  to  estimate  their  soil  and  to  appreciate  the  value 
of  this  careM  tillage,  or  who  are  of  a  sufficiently  specula* 
tive  disposition  to  induce  them  to  sacrifice  the  produce  of 
tbeir  fields  during  one  year,  for  the  purpose  of  increasing 
their  fertility.  Such  a  system  of  cultivation  would,  un- 
doubtedty,  be  both  practicable  and  beneficial  in  our 
climate. 

The  first  ploughing  is  called  the  *^  fallow-ploughing ;'' 
and  this  operation  is  aesicnated  by  the  terms  ^*  brealang 
up,''  or  ''  fallowing"  land  (iraei/wcAeJ,  especially  when 
it  relates  to  the  tillage  of  land  that  has  borne  grass,  or 
been  mere  pasture  ground.  If  the  soil  to  be  tilled 
hafi  previously  been  com  land,  the  term  sfurzen,  (to 
fallow)  is  then  made  use  of;  but  this  is  applicable  to 
all  first  ploughings. 

The  second  ploughing  is  termed  ^'  re*delving''  ftcande* 
fahne) ;  when  it  is  being  performed,  they  say  that 
they  "re-delve,"  or  turn  the  fallow  over.  This  ex. 
pression  is  adopted  in  some  countries,  because,  during 
this  operation,  the  slice  reversed  by  the  first  ploughing 
actually  is  turned  over  a  second  time. 

The  third  ploughing  is  designated  by  the  appellation 
of  '^stirring  up"  (hihffarhee) ,  because,  in  fiwt,  it  con* 
sists  in  stirring  up  the  soil  and  bringing  to  the  sur- 
face all  those  portions  which  had  not  pMViously  been 
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brought  into  contact  with  the  atmosphere.  K  this 
ploughing  is  repeated,  it  is  said  that  the  soil  is  ^'  stirred" 
affain.  The  hust  ploughing  is  called  the  ^^  seed-time 
ploughing"  CmatfakreJ. 

The  Romans  distinguished  these  different  ploughings 
fix>m  one  another  by  certain  terms.  They  called  the  first 
^' praescindere  r  the  second,  ^^vertere"  the  third,  "/n«- 
gere  r  the  fourth,  ^*  offrinffer  ;'^  the  fifth,  '' refringere ;' 
and  the  sixth,  or  the  one  preceding  the  sowings, 
"  liraroy  Every  nation,  and  almost  every  province,  has 
its  own  peculiar  denominations  for  these  ploughings; 
and  it  is  necessary  to  become  perfectly  acquainted  with 
them,  if  we  would  acquire  any  information  with  regard 
to  the  agriculture  of  the  country. 

When  repeated  ploughings  are  given  to  land  as 
preparations  for  spring  and  autumnal  com  sown  con- 
secutively, each  of  these  is  frequently  characterized  by 
some  peculiar  term.* 

Almost  all  scientific  men  are  of  opinion  that  the  fal- 
lowing or  first  ploughing  ought  to  be  very  superficial. 
Formerly,  however,  in  the  system  of  cultivation  con- 
nected with  a  triennial  rotation,  a  totally  opposite  opinion 
was  entertained.  Munchhausen,  in  his  work  entitled 
^^  Haus-vat^,"  considered  that  it  should  be  as  deep  as 
the  plough  can  conveniently  be  made  to  penetrate.  In 
the  system  of  alternate  cultivation  and  pasturage,  this 
ploughing  must  necessarily  be  very  superficial,  and  merely 
skim  off  and  turn  over  the  turf,  since  the  object  of  it 
is  merely  to  break  that  up.  Were  a  thick  slice  turned 
over,  it  would  not  loosen  and  pulverize,  nor  would  the 
turf  become  decomposed.  As,  in  a  triennial  rotation, 
the  fallow  ploughing  is  seldom  bestowed  until  late  in  the 
year,  when  the  soil  is  for  the  most  part  covered  with 
grass,  it  is  advisable  that  in  general  it  should  be  merely 
superficial.     But  if  it  takes  place  before  the  conunence- 

*  We  have  here  left  oat  several  technical  terms  which  are  peculiar  to  the 
German  laagnage.  The  author  designates  oats  sown  after  repeated  ploughings, 
by  the  term  Falgkqfer;  those  sown  subsequently  to  another  crop  of  cereals 
and  with  the  preparation  of  one  ploughing  only,  as  Hofifandkqftr;  and  thos^ 
town  on  ^rase  or  bioken-up  pasture-land  by  that  of  i>nweMi|/ifr, 
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ment  of  ivinter,  the  operation  should  be  carried  to  the 
utmost  depth  of  the  soil,  because  the  uud^  part  of  the 
soil  will  thus  be  submitted  for  a  longer  period  to  those 
fertiHzing  influences  of  the  atmosphere  which  are  so 
necessary  and  so  beneficial  to  it.  When  the  agriculturist 
wishes  to  augment  the  layer  of  vegetable  mould,  he  must 
do  so  by  the  first  ploughing.     * 

The  soil  is  generally  suffbed  to  remain  in  the  state  to 
which  it  is  r^uced  by  the  first  ploughing  during  the 
whole  of  the  winter,  in  order  that  a  greater  extent  of 
sur&ce  may  be  presented  for  the  air  to  act  upon.  This 
practice  is  pecuuarly  adi^ted  to  land  which  contains  a 
great  quantity  of  weeds  propagated  by  their  roots,  be- 
cause the  roote  and  germs  of  these  are  much  more  easily 
destroyed  when  thus  exposed  to  the  wr,  than  when  buried 
again  and  covered  over  with  earth,  as  is  the  case  after 
harrowing  it.  But  where  the  soil  is  chiefly  infested  by 
weeds  springing  from  seeds,  these  latter  may  be  made  to 
spring  up  and  vegetate  before  winter  comes  on,  by  fal- 
lowing the  land  early  in  the  autumn,  and  then  harrowing 
it.  Besides,  the  influence  of  the  atmosphere  is  not  alto- 
gether impeded  by  this  harrowing,  because  the  air  can 
penetrate  sufficiently  into  the  loose  earth  to  fertilize  it, 
and  is  enabled  to  act  more  powerfully  on  the  pulverized 
clods  than  it  could  on  hard  masses  of  earth.  The  layer 
of  herbage  is,  however,  more  completely  decomposed 
when  the  surface  of  the  soil  is  compact,  and  the  air 
cannot  get  at  the  plants  of  which  it  is  composed.  In 
fact,  when  exposed  to  the  action  of  the  atmosphere  the 
turf  remains  green,  and  not  unfrequently  sprouts  out  be* 
tween  the  interstices  left  among  the  slices  cut  off  by  the 
plough ;  the  decomposition  of  turf,  therefore,  whether  it 
be  thin  or  tenacious,  will  be  favoured,  not  only  by 
making  use  of  the  harrow  in  order  to  cover  it  with  earth, 
but  also  by  employing  the  roller  to  press  it  down. 

It  is  seldom  that  the  land  is  ploughed  twice  before  the 
commencement  of  winter,  however  advantageous  such  a 
proceeding  might  be :  whenever  this  is  done,  the  first 
ploughing  ought  to  be  superficial  and  to  take  place 

YOL.   II.  I 
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directly  after  the  harvest ;  and  the  second  carried  to  the 
utmost  depth  of  the  soil,  and  bestowed  a  short  time  before 
the  beginning  of  winter. 

The  second  ploughing  is  generally  not  given  until 
spring,  and  untu  all  the  sowings  are  effected.  It  should 
never  take  place  too  early  in  the  year,  but  should  rather 
be  deferred  until  all  the  weeds  contained  in  the  soil  have 
begun  to  shoot  up.  It  is  not  customary  to  harrow  the 
soil  after  the  second  ploughing,  although  this  operation 
might  be  advantageous ;  but  if  it  becomes  necessary  to 
defer  this  ploughing,  the  harrowing  cannot  be  dispensed 
with ;  without  it,  the  ground  would  get  so  hard  that  it 
would  be  exceedingly  difficult  to  plough  it,  especially  in 
dry  weather.  If  the  field  thus  fallowed  had  previously 
been  pasture  or  meadow  land,  and  thickly  covered  with 
herbage,  the  second  ploughing  must  be  performed  in  the 
same  direction  with  the  first,  because  cross  ploughings 
would  form  the  turfs  into  clods,  which  would  be  brought 
to  the  surface  and  dragged  along  by  the  harrow,  and  could 
with  difficulty  be  divided. 

When  the  first  ploughing  has  been  superficial,  the 
second  must  be  deep,  in  order  to  brinff  up  the  earth  from 
the  bottom  to  the  surface  of  the  soil  and  cover  up  the 
slice. 

After  such  a  second  ploughing  the  harrow  is  always 
used.  If  the  field  was  mere  grass  land  before  beinff  broken 
up,  the  harrowing  must  be  performed  with  heavy  harrows, 
in  order  that  by  tins  means  the  crust  raised  to  the  surface 
of  the  field  may  be  loosened  and  completely  divided.  In 
all  other  cases  the  common  harrow  will  be  fully  capable 
of  breaking  down  the  clods. 

It  has  frequently  been  asked,  whether  this  harrovring 
should  take  place  innnediately  after  the  second  ploughing, 
or  deferred  until  nearer  to  the  period  of  the  third  plough- 
ing. At  this  season  of  the  year,  exposure  to  the  influ- 
ence  of  the  atmosphere  is  mghly  beneficial  to  the  soil. 
If  the  weather  be  dry,  the  roots  of  the  weeds  exposed  to 
the  action  of  the  sun's  rays  are  considerably  injured. 
Hence  it  would  appear  advantageous  to  postpone  the  har« 
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rowing ;  but  where  the  soil  is  tenacious,  care  must  be 
taken  that  it  does  not  get  too  dry,  otherwise  the  clods  will 
get  so  hard  as  to  make  it  impossible  for  the  harrow  to 
break  them.  On  the  other  hand,  when  a  soil  is  not  di- 
vided, but  is  left  in  the  state  to  which  it  was  reduced  by 
the  ploughing,  it  is  not  so  favourable  to  the  germination 
of  those  seeds  enclosed  in  the  clods  as  it  would  be  if  tho- 
roughly divided.  If,  therefore,  the  object  of  the  farmer 
be  to  get  rid  of  the  seeds  of  weeds,  it  is  requisite  that  the 
soil  should  be  immediately  harrowed,  in  order  that  those 
seeds  which  are  brought  to  the  surface  by  this  operation 
may  be  allowed  time  to  germinate  and  shoot  up  before 
the  period  of  the  ensuing  ploughing. 

When  the  width  of  the  field  vnUi  admit  of  it,  the  third 
ploughing  should  be  in  a  contrary  direction  to  the  other 
two ;  and  this  cross  ploughing  will  produce  a  far  better 
division  of  the  clods  than  could  have  been  efiected  had 
the  land  been  always  tiUed  in  the  same  direction.  Those 
roots  contained  in  the  furrows  previously  formed  will  thus 
be  detached  and  loosened,  if  not  torn  up ;  and  the  banks 
of  untouched  earth  which  are  frequently  left  between  the 
farrows  will  be  cut  through  and  broken  down  :  this  wiU 
account  for  the  fact  that  land  which  has  been  carelessly  or 
badly  ploughed  will  always  be  considerably  ameliorated 
by  the  operation  being  repeated  in  an  opposite  direction 
to  the  former  ridges.  The  third  tillage  can,  however,  be 
performed  much  better  with  a  binoir  than  it  could  with 
a  plough,  because  the  former  is  better  adapted  than  the 
latter  for  the  purpose  of  tearing  up  the  roots  of  weeds,  and 
bringing  those  clods  of  earth  contained  in  the  soil  within 
the  sphere  of  the  action  of  the  harrow. 
.  The  harrowing  which  follows  this  ploughing  ought  to 
be  performed  with  peculiar  care,  because  it  is  capable  of 
producing  a  wonderful  effect  on  the  soil.  The  roots  of 
the  weeds  are  by  this  time  sufficiently  loosened  to  admit 
of  their  being  dragged  to  the  surface,  and  at  this  season 
of  the  year  the  sun's  rays  possess  sufficient  power  to  vnther 
them  up  and  destroy  them.     The  observations  which  we 

l2 
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made  when  speaking  of  the  expediency  of  harrowing 
immediately  after  the  second  ploughing,  or  deferring  it  for 
a  while,  will  be  equally  applicable  to  this  case ;  but  here, 
as  it  is  highly  important  that  the  roots  of  vivacious  weeds 
should  be  torn  up,  and  exposed  to  the  heat  of  the  sim's 
rays  previously  to  being  again  buried,  this  operation 
should  be  postponed  for  as  short  a  period  as  possible. 

The  manmre  is  usually  buried  by  this  ploughing,  and 
as  it  is  desirable  that  this  should  not  be  placed  at  any 
great  depth  below  the  surface  of  the  soil,  the  third  plough- 
ing must  be  more  superficial  than  either  the  second  or 
the  fourth. 

If  this  ploughing  can  be  performed  during  favourable 
weather,  that  is  to  say,  when  there  has  been  a  succession 
of  warm  days  accompanied  by  showers,  this  circumstance 
wiU  be  found  to  have  considerable  influence  not  only  on 
the  ensuing  crop  of  cereals,  but  also  on  the  whole  rota- 
tion ;  and,  in  fact,  the  reciprocal  action  of  the  soil  and  the 
manure  is  then  considerably  augmented.  Those  weeds 
springing  from  seeds,  as  weU  as  those  propagated  by  their 
roots,  are  then  much  more  completely  destroyed  and  era- 
dicated than  they  possibly  could  have  been  had  the  wea- 
ther proved  cold  or  damp.  It  is,  therefore,  highly 
necessary  that  this  operation  should  not  be  deferred 
longer  than  is  absolutely  unavoidable,  and  that  it  should 
be  performed  during  the  hottest  part  of  the  summer. 

If  too  much  rain  does  not  fall  after  this  tillage,  and  the 
arrangements  of  the  undertaking  will  admit  of  it,  it  will 
be  highly  beneficial  to  stiff  clay  soils  to  bestow  another 
ploughing  on  them ;  the  durable  amelioration  of  the  land 
thus  obtained,  and  the  improvement  and  augmentation 
of  the  crops  yielded  by  it,  will  amply  repay  the  expense 
of  such  an  operation.  When  this  last  mentioned  tillage 
is  performed  by  means  of  a  binoir,  the  land. is  tilled  in  a 
cjross  or  contrary  direction;  but  if  the  plough  is  made  use 
of,  such  a  course  of  proceeding  is  almost  impracticable,  on 
account  of  the  inconveniences  attendant  on  having  to  tuni 
so  frequently. 
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Lastly,  the  seed  fallow,  or  that  ploughing  which  is  to 
precede  the  sowing,  may  be  performed  either  with  a 
plough  or  a  binoir.  This  operation  is  made  to  penetrate 
to  the  utmost  depth  of  the  soil,  unless,  as  is  sometimes 
the  case  with  wheat,  although  it  never  should  be  with 
rye  crops,  the  seed  is  to  be  buried  with  the  plough.  This 
operation  ought  to  be  performed  as  carefully  and  evenly 
as  possible.  Should  any  inequalities  still  exist  on  the 
surface  of  the  soil,  a  harrow  may  be  passed  lightly  over 
it,  after  it  has  been  suffered  to  remain  for  a  wUle  in  the 
state  to  which  it  was  reduced  by  the  plough  :  ihis  must 
be  done  in  order  to  prevent  the  seed  from  falling  into 
deep  holes,  or  from  being  amassed  too  thickly  in  rows, 
which  always  injures  the  crop.  It  is  seldom,  however, 
that  this  occurs  excepting  on  land  carelessly  ploughed. 
The  seed  is  buried  by  means  of  cross-harrowing,  or,  where 
it  can  be  managed,  of  round  harrowing.  There  are 
various  contradictory  opinions  existent  respecting  the  pro- 
priety of  using  the  extirpator  rather  than  the  binoir,  to 
give  the  ground  its  last  tillage  preparatory  to  sowing  the 
seeds.  It  appears  to  me  that  the  latter  instrument  is  by 
far  the  most  preferable,  because  where  it  is  made  use  of 
there  is  less  danger  of  the  seed  becoming  accumulated  in 
the  furrows  :  but  then  some  means  must  be  taken  to  pre- 
vent the  cattle  from  walking  on  the  ploughed  land. 

When  the  second  ploughmg  has  been  performed  during 
favourable  weather,  and  carried  to  a  proper  depth,  all  the 
succeeding  tillages  may  be  effected  by  means  of  the  ex- 
tirpator ;  the  operations  can  be  much  more  quickly  per- 
formed with  this  instrument,  and  it  is  decidedly  superior 
to  the  plough  on  all  soils  of  a  loose  nature.  The  prompti- 
tude with  which  the  tillage  can  be  effected  by  it  enables 
the  farmer  to  select  the  most  favourable  period  for  the 
performance  of  each  operation ;  it  breaks  the  clods,  too, 
much  more  completely,  and  thus  enables  the  seeds  con- 
tained in  them  to  vegetate  sooner  and  be  destroyed  with 
less  difficulty.  Unfortunately,  this  instrument  cannot  be 
made  use  of  for  the  purpose  of  burying  common  stable 
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manure :  where  this  has  to  be  done,  recourse  must,  there- 
fore, be  had  to  the  plough ;  but  if  the  manure  merely 
consists  of  a  thoroughly  decomposed  compost  mixture,  or 
of  lime,  the  extirpator  will  be  found  peculiarly  serviceable. 
There  doubtless  are  many  countries  in  which  the 
farmers  have  not  the  least  idea  of  the  necessity  of  bestow^ 
ing  this  amount  of  labour  and  attention  on  a  fallow. 
The  being  compelled  to  reserve  some  pasturage  for  the 
cattle  during  half  the  summer,  however  poor  and  scanty 
it  may  be,  obliges,  or  at  any  rate  inclines,  many  agricul- 
tiurists  not  to  break  up  the  ground  for  the  purpose  of  fal- 
lowing it  until  towards  the  end  of  June,  and  to  continue 
this  tillage  in  July ;  then  there  is  not  a  moment  to  be 
lost  if  we  would  plough  it  three  times  without  deferring 
the  sowing,  the  more  especially  as  this  is  the  period  at 
which  the  manure  is  carried.  These  three  ploughings 
may  be  sufficient  to  loosen  and  divide  sandy  soils,  and 
render  them  thoroughly  homogeneous  ;  in  fact,  it  is  not 
improbable  that  too  great  a  degree  of  tillage  bestowed  on 
them  would  tend  to  injure  rather  than  benefit  the  ensuing 
crops,  by  depriving  the  land  of  its  adherence  and  consis- 
tency. But  three  ploughings  are  far  from  being  sufficient 
to  eradicate  all  the  weeds,  consequently,  in  such  places 
the  soil  is  overrun  to  a  dr^idful  eltent  With  every  d4cri^. 
tion  of  weed,  and  especially  vdth  couch-grass :  this  is 
accounted  for  by  the  ploughmgs  being  so  near  together 
as  not  to  allow  time  for  the  seeds  contained  in  the  clods 
to  germinate.  Besides,  the  manure  cannot  be  sufficiently 
divided  and  mixed  up  with  the  soil  to  enable  the  first 
crop  to  derive  those  advantages  from  it  which  might 
otherwise  be  obtained.  It  not  ui^Grequently  happens  that  on 
fallowing  land  which  has  been  thus  tilled,  lumps  of  dung 
are  found  similar  in  appearance  to  peat,  and  which  can 
with  difficulty  be  broken.  It  is  on  land  thus  cultivated 
that  it  may  with  truth  be  asserted,  manure  produces  less 
eflTect  on  the  first  than  on  the  second  crop.  For  the  sake 
of  a  scanty  pasturage  the  farmers  forego  all  those  ad- 
vantages which  might  be  attaiDed  by  the  sacrifice  of  the 
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produce  of  their  land  for  oue  whole  year.  Necessity  may 
be  pleaded  as  an  excuse  for  this  error,  but  whence  arises 
that  necessity  ? 

The  usual  preparation  for  spring  com  is  three  plough- 
ings;  and  in  order  to  have  time  to  give  these,  the 
land  is  broken  up  in  the  autumn  after  the  sowings  of 
that  season  are  completed.  It  is  seldom,  however,  that 
the  ground  is  broken  up  immediately  after  the  harvest, 
even  in  agricultural  undertakings  where  this  is  practicable : 
the  old  proverb,  **  Let  the  plough  follow  the  sickle,"  ought 
to  be  attended  to  oftener  than  it  is.  But  whenever  this 
is  done,  the  land  may  be  ploughed  a  second  time  before 
winter  comes  on,^  otherwise  that  operation  must  be  per- 
formed as  early  in  the  spring  as  the  weather  will  permit. 
Properly  speaking,  the  second  ploughing  ought  to  be 
deeper  than  the  first,  and  to  be  succeeded  by  a  harrow- 
ing ;  a  third  ploughing  must  then  be  bestowed  on  the 
land,  and  this  succeeded  by  a  fourth,  which  is  intended  to 
bury  the  seed,  unless  heavy  rains  prevent  it. 

Tbia  ought  to  be  the  preparation  for  the  spring  sowing, 
but  it  not  unfrequently  happens  that  weather  or  want  of 
hands  prevent  the  farmer  from  giving  it,  and  he  is 
forced  to  content  himself  with  two  ploughings,  the  first 
of  which  is  very  imperfect.  Oats  and  large  two-rowed 
barley  are  frequently  sown  with  this  scanty  amount  of 
tillage,  because  the  fanner  fears  that  if  he  stops  to  give 
more  they  will  not  be  got  into  the  ground  soon  enough. 
Small  spring  barley,  in  four  rows,  need  not  be  sown 
so  early,  and  it  is  probable  that  it  is  on  this  account  that 
it  is  preferred  in  those  places  where  the  triennial  rotation 
is  in  fall  vigour ;  in  fact,  in  this  rotation  it  is  so  neces- 
sary  that  tl^  ploughings  should  be  bestowed  on  land 
intended  for  the  reception  of  barley,  that  the  farmer  must 

«  I  And  it  an  exeelloit  praetiee  to  Oil  my  fleldt  onca  or  twice  with  the  extir- 
pator immediately  after  harvest  it  over.  Thie  does  not  occupy  much  time,  and 
the  seeds  of  those  weeds  which  have  shot  up  during  tlie  growth  of  the  autumnal 
eom  have  Uien  time  to  germinate  before  they  are  too  deeply  buried.  In  fact,  I 
cannot  expatiate  too  largely  on  the  advantages  which  I  derive  from  the  use  of 
the  extirpator,  and  especially  of  that  one  improved  by  M.  Fellenberg.— FrbncM 
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not  be  deterred  from  giving  them,  by  any  fear  of  the  evil 
consequences  which  may  result  from  such  a  late  sowing. 
The  tillage  bestowed  on  laud  in  the  spring  as  a  prepara- 
tion for  barley,  frequently  contributes  far  more  to  loosen 
the  soil  than  one  ploughing  at  the  end  of  autumn  given 
to  land  which  is  to  be  fallowed  in  the  ensuing  year,  espe- 
cially if  the  spring  is  dryer  than  the  latter  end  of  autunm 
was. 

The  practice  of  half  ploughing  is  frequ^itly  had  recourse 
to  for  the  purpose  of  [fallowing  land.  This  opera- 
tion consists  in  raising  slices  of  earth  with  the  plough, 
which  are  turned  over  on  strips  of  untouched  ground, 
which  latter  alternate  with  the  furrows '  emptied  by  the 
plough  throughout  the  whole  of  the  field,  and  are  covered 
by  the  furrow  slice ;  but  the  slices  must  be  rather  wider 
than  the  strips  of  earth  if  we  would  have  the  latter  entirely 
covered  by  them.  This  practice  facilitates  the  decompo- 
sition of  stubble,  the  action  of  frost  on  the  ground,  and 
the  loosening  of  the  earth ;  it  enables  the  harrow  to  act 
more  efficiently  on  the  following  spring,  to  tear  up  the 
couch-grass  and  other  weeds,  and  to  divide  the  soil  more 
completely.  But  this  operation  must  not  be  delayed  too 
long,  otherwise,  on  land  thus  tilled,  the  slice  which  covers 
the  strip  will  have  entered  into  vegetation  with  it,  and 
there  will  be  great  difficulty  in  levelling  the  soil.  This 
mode  of  ploughing  prevents  the  land  from  suffering  from 
excess  of  humidity,  because  the  water  runs  into  the  fur- 
rows left  open  by  the  plough  and  leaves  the  slices  dry. 
Sometimes  after  the  harrowing  the  operation  of  half 
ploughing  is  repeated ;  but  on  this  occasion  the  order  is 
reversed,  the  strips  are  transformed  into  furrows,  and  J;he 
slices' raised  from  thence  are  inverted  on  the  places  pre- 
viously occupied  by  the  furrows. 

But  wherever  it  is  practicable  to  plough  the  land  across, 
that  will  be  even  more  beneficial  than  a  second  half- 
ploughing. 

The  operations  of  ploughing  require  constant  attention 
from  the  farmer,  or  from  the  person  who  has  the  manage- 
ment of  the  undertaking ;  they  must,  in  a  manner  of 
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speaking,  never  be  lost  sight  of,  even  though  not  always 
able  to  be  present.  If  he  has  several  ploughs  at  work, 
he  ought  to  put  each  one  under  the  guidance  of  some 
labourer,  and  on  no  account  to  forbear  testifying  his  dis- 
pleasure if  he  finds  the  slices  carelessly  turned  over,  or 
the  furrows  crooked  or  uneven ;  should  he  fail  to  do  this, 
the  same  spirit  of  negligence  will  soon  pervade  every  por- 
tion of  this  operation. 

The  first  ploughing  requires  the  greatest  attention; 
every  possible  care  must  be  taken  to  make  the  shces  of 
equal  width  and  depth  throughout.  Next  to  this  opera- 
tion, the  one  which  precedes  the  sowings  requires  most 
precision ;  the  intermediate  ploughings  are  of  compara- 
tively but  little  importance.  Should  it  be  necessary  to 
perform  several  ploughings  on  different  parts  of  the  farm 
at  the  same  time,  the  most  skilful  labourers  must  always 
be  picked  out  for  those  just  mentioned.^ 

Both  the  eye  and  hand  of  the  master  should  invariably 
be  put  in  requisition,  to  see  that  all  the  ploughs  are  in 
proper  working  order,  even  though  the  care  of  all  the 
agricultural  implements  may  be  the  province  of  the  in- 
spector of  the  in-door  operations,  or  the  overseer  or  head 
labourer. 

In  order  to  make  sure  that  the  labourers  shall  execute 
that  quantum  of  work  which  they  ought  to  do  and  are 
able  to  perform  in  a  given  time,  it  is  desirable  that  large 
extents  of  ground  should  be  divided  into  portions  by 
driving  in  stakes,  or  by  parcelling  out  the  soil  into  a  cer- 
tain number  of  beds ;  such  a  division  will  also  be  found 
us^l  for  distributing  the  manure,  the  seed,  and  various 
other  operations. 

In  large  agricultural  undertakings  is  it  advisable  to 
employ  several  ploughs  on  one  bed,  or  to  divide  them 
among  the  different  ridges  ?  There  are  many  farmers 
who  make  use  of  ten  or  twelve  ploughs  one  after  another, 
and  thus  plough  tolerably  large  beds  of  land  in  but  few 
plough-lines ;  this  plan  is  adopted  in  order  to  render  the 
task  of  overlooking  the  labourers  one  of  less  difficulty, 
and  to  enable  one  bailiff  or  overseer  to  direct  the  opera* 
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tion  of  all  the  instruments  at  once,  and  sup^intend  the 
ploughing.  Others  either  only  put  one  plough  on  each 
ridge,  or  at  most  not  more  than  two  or  three :  this  is  my 
practice.  The  latter  appears  to  be  the  best  mode  of  pro- 
ceeding, when  we  come  to  consider  that  if  several  ploughs 
are  at  work  one  after  another  they  will  all  be  stopped  by 
the  slightest  disarrangement  of  the  foremost  one.  Be- 
sides, while  thus  working  after  each  other  one  will  cover 
the  faults  of  another,  so  as  to  render  it  impossible  to  dis- 
cover which  of  the  labourers  work  well,  and  which  badly ; 
the  master  or  overseer  is  consequently  unable  to  appre- 
ciate the  degree  of  skill  manifested  by  each  of  his  men. 
It  is  impossible  to  make  teams  and  labourers  work 
together  whose  activity,  strength,  and  skill  are  not  equal. 
Lastly,  unless  the  beds  are  left  unfinished,  almost  all  the 
ploughs  are  obliged  to  stand  still  while  one  or  two  of 
them  are  finishing  the  operation. 

It  is  easy  to  distribute  several  ploughs  ov^  the  same 
field,  and  yet  allow  them  to  be  sufficiently  near  together 
to  admit  of  all  being  under  the  surveillance  of  one  per- 
son, without  putting  them  on  the  same  bed  or  ridge ;  all 
that  is  requisite  to  be  done  is  carefolly  to  mark  out 
the  ridges,  and  allot  to  each  plough  its  own. 

The  borders  or  mounds  of  earth  at  the  extremity  of 
the  ridges,  and  on  which  the  team  turns  in  order  to 
commence  a  fresh  furrow,  require  particular  attention  and 
examination,  because  the  pressure  of  the  feet  of  the 
cattle  on  those  parts  hardens  the  earth  excessively.  If 
the  land  is  ploughed  outwards,  in  order  to  form  a  ridge, 
they  frequently  oppose  a  high  bank  to  the  drainage  of 
water ;  if  the  ground  is  ploughed  inwards  the  water 
collects  in  the  middle  furrow ;  it  is  better,  therefore,  to 
give  them  only  one  inclination,  or,  in  other  words,  to 
turn  over  all  the  slices  on  the  same  side. 

Ploughing  can  only  be  productive  of  all  the  advantages 
which  it  is  capable  of  producing  when  the  ground  is  in  a 
proper  state  to  benefit  by  that  operation ;  that  is  to  say, 
when  it  is  sufficiently  dry  and  friable,  and  inclined  to 
divide.    When  the  soil  is  moist,  so  much  so  that  the 
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slices  adhere  together,  and  the  friction  of  the  plough  forms  a 
shining  crust,  which  when  dry  becomes  extremdy  hard,  it 
divides  into  lumps  harder  even  than  the  soil  was  before 
it  took  place ;  and  these  lumps  part  again  into  clods  of 
various  sizes,  which  it  is  ahnost  impossible  to  break  until 
they  have  been  acted  upon  and  restored  to  their  primitive 
permeability  by  the  action  of  the  atmosphere  and  of  frost. 
It  may  easily  be  supposed  that  such  a  ploughing  neither 
destroys  the  weeds  themselves  nor  such  of  their  seeds  as 
are  contained  in  the  soil ;  the  couch-grass  is  only  multi- 
plied by  being  cut ;  besides  the  labour  of  this  operation, 
which  is  in  itself  so  useless,  is  very  fat^uing  to  the 
draught  cattle.  On  the  other  hand,  the  ploughing  is 
equally  laborious,  both  to  the  labourers  and  to  the  cattle, 
when  the  ground  is  too  dry,  especially  if  badly  constructed 
wheel-ploughs  are  used ;  the  soil  does  not  in  this  case 
divide  equally,  but  splits  into  clods.  Nevertheless,  with 
the  help  of  good  implements,  and  with  an  accession  of 
draught  power,  the  operation  can  be  performed  under 
these  circumstances;  and  the  only  inconvenience  at- 
tendant on  the  ploughing  of  dry  soils  is  the  expenditure  of 
time  and  labour;  for  tiie  clods  just  spoken  of  fall  to 
pieces  as  soon  as  ever  a  heavy  .rain  comes  on,  and  form  a 
very  permeable  and  friable  soil.  In  all  cases  it  is  of  the 
greatest  possible  importance  that  the  period  at  which  the 
soil  possesses  that  degree  of  humidity  which  is  most 
favoiu^ble  to  the  operation  should  be  chosen  for  the 
ploughing  of  stiff  clays.  And  as  this  favourable  decree 
of  moisture  does  not  pervade  whole  farms  or  even  whole 
fields  at  the  same  time,  it  requires  constant  and  vigilant 
attention  on  the  part  of  the  farmer  to  enable  hun  to 
seize  on  the  exact  moment  which  is  propitious  to  each 
particular  spot. 

It  is  by  his  attention  to  these  minutiae  that  the  scien- 
tific is  distinguished  from  the  merely  practical  agricul- 
turist ;  and  this  circumstance  alone  will  frequently  render 
the  crops  of  the  former  far  superior  to  those  of  the  latter. 
The  places  which  are  most  difficult  to  be  ploughed  ought 
to  be  taken  at  the  most  favourable  period,  and  all  the 
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manual  and  draught  power  which  the  farmer  has  at  his 
disposal  brought  into  play  for  the  purpose ;  it  is  often  of 
the  utmost  importance  that  not  a  single  day  should  be 
lost. 

The  English  [in  some  counties — ^En.]  designate  that 
state  of  the  soil  in  which  it  is  exactly  fit  to  be 
ploughed,  by  the  word  tid.  They  say  "  the  soil  has  now 
the  tid"  or  "  the  land  was  ploughed  or  sown  at  good 
tid"  Our  labourers  say  " the  soil  is  now gaare^  or  it 
has  been  ploughed  or  sown  at  the  most  favourable  period. 
The  French  say  "  the  soil  is  now  de  jpri^e"  or  "  it  has 
been  ploughed"  en  bon  temps. 

It  is  necessary  to  select  the  moment  for  harrowing 
with  even  more  care  than  that  for  ploughing ;  the  state 
of  the  soil  will  always  determine  the  expediency  of  per- 
forming the  harrowing  at  once,  or  deferring  it  to  some 
future  period.  It  is,  doubtless,  exceedingly  desirable 
that  the  soil  should  be  left  for  a  certain  period  in  the 
state  to  which  it  was  reduced  by  the  axstion  of  the  plough, 
because  it  is  then  brought  into  closer  contact  with  the 
atmosphere,  and  a  great  portion  of  the  weeds  contained 
in  it,  as  well  as  their  roots,  withered  and  dried  up ;  in 
general,  therefore,  it  is  better  not  to  harrow  the  soil  im- 
mediately after  the  ploughing.  I  should  not,  however, 
advise  any  one  to  postpone  the  harrowing  until  a  few 
days  before  the  ensuing  ploughing,  because  in  that  case 
those  seeds  of  weeds  contained  in  the  soil  have  not  time 
to  germinate ;  besides  the  roots  of  the  weeds  cannot  then 
be  so  ea«ly  separated  from  their  hold  in  the  soil 
and  pulled  up.  Hence  it  will  appear  that  the  best 
period  for  harrowing  is,  as  nearly  as  possible,  the  middle 
of  that  space  of  time  which  intervenes  between  one 
ploughing  and  another ;  but  this  must  not  be  thought  to  be 
applicable  to  every  kind  of  soil  indiscriminatelv,  and  can 
only  be  considered  as  a  general  rule  when  apphed  to  such 
as  do  not  resist  the  action  of  the  harrow  when  they 
have  got  rid  of  their  superabundant  moisture. 

Tenacious  soils  which  become  harder  the  more  they 
are  impregnated  with  water^   require  that    the  exact 
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moment  when  they  can  be  divided  with  least  difficulty 
should  be  embraced  for  harroTiing  them ;  it  is  dangerous 
to  allow  this  to  pass  by,  especially  if  the  temperature 
seems  settled ;  thus  it  is  often  advisable  to  harrow  land 
on  the  same  day  on  which  it  is  ploughed.  It  is  on  this 
account  that  in  some  countries,  the  soil  of  which  is  of  an 
argillaceous  nature,  it  is  customary  to  attach  a  third 
horse  to  the  trace  of  the  right-hand  horse  attached  to  the 
plough,  which  animal  draws  a  little  harrow,  and  thus 
divides  the  soil  immediately  after  the  plough  has  passed 
over  it.  Young  horses  wnich  require  training,  or  weak 
animals,  are  employed  in  this  work. 

ON    CLEARING   LAND. 

It  is  seldom  that  uncultivated  land  can  be  ploughed 
mitil  after  it  has  been  cleared ;  nevertheless,  we  have 
permitted  our  instructions  with  respect  to  the  former  to 
precede  those  relating  to  the  latter,  because  they  consti- 
tute an  introduction  to  what  we  shall  now  have  to  say ; 
and,  besides,  a  farmer  always  ploughs  the  arable  land  he 
has  already,  before  he  attempts  to  clear  and  take  in  fresh 
portions. 

In  order,  not  to  separate  the  various  portions  of  this 
subject,  we  must  here  enter  into  an  exammation  not  only 
of  the  manner  in  which  the  operation  of  clearing  should 
be  conducted,  but  also  of  those  financial  considerations 
which  must  not  be  lost  sight  of  in  such  an  undertaking. 

That  the  chief  part  of  waste  land  might  be  turned  to 
advantage,  is  a  question  which  admits  of  no  doubt  what- 
ever. Land  covered  with  furze;  the  soil  of  ancient 
forests  overrun  with  this  plant,  or  covered  by  stagnant 
water ;  those  moving  sands  which  are  often  carried  from 
place  to  place  by  the  wind,  and  threaten  destruction  to 
the  neighbouring  country ;  neglected  tracts  which  yield 
nothing  at  all,  or  at  most  but  a  scanty  return ;  in 
short,  almost  all  kinds  of  land  are  susceptible  of  some 
kind  of  tillage,  and  capable  of  3delduig  certain  varieties 
of  produce.  But  operations  of  this  nature  are  not 
always  attended  with  profit  3  on  the  contrary,  it  often 
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happens  that  land  thus  brought  into  cultivation  eventually 
costs  as  much,  if  not  more,  than  it  would  have  been 
necessary  to  give  for  the  purchase  of  such  as  was  already 
in  a  state  of  cultivation. 

Even  when  the  plan  of  proceeding  in  conducting  these 
operations  is  such  as  positively  to  ensure  success,  the 
outlay  of  money  which  they  require,  and  the  time  which 
they  occupy,  are  so  considerable,  that  whoever  thinks  of 
unaertaking  such  improvements  should,  in  the  first 
place,  careMly  consider  whether  or  not  it  will  be  in  his 
power  to  carry  them  out,  and  whether,  during  their  pro- 
gress, he  may  not  find  cause  to  regret  the  expenditure  of 
so  much  labour  and  capital  upon  them.  Both  pubUc 
and  private  interest  demand  that  undertakings  of  this 
nature  should  rather  be  leffc  altogether  unattempted  than 
abandoned  in  the  middle  or  imperfectly  executed.  It 
often  happens  that  those  sacrifices  which  have  been  made 
for  the  sake,  of  bringing  fresh  portions  of  land  into  cul- 
tivation, are  not  followed  by  any  satisfactory  returns, 
because  they  have  not  been  carried  out  to  the  requisite 
extent.  Indeed,  it  is  by  no  means  uncommon  for  land 
thus  treated  to  become  even  more  sterile  than  it  was 
before.  A  pasture  capable  of  keeping  sheep,  or  land 
on  which  bushes  and  small  trees  grew,  may  by  these 
means  be  reduced  to  the  condition  of  a  barren  waste. 
Such  occurrences  frighten  and  discourage  the  descend- 
ants of  those  who  have  engaged  in  such  speculations  for 
several  generations,  and  cause  them  to  blame  their 
ancestors  for  having  deprived  the  other  lands  on  their 
estate  of  that  cultivation  and  manure  which  would  have 
benefited  them  so  materially,  and  wasted  it  in  a  vain 
speculation. 

When,  therefore,  such  an  undertaking  is  in  contem- 
plation, it  is  of  the  utmost  importance  that  all  the  cir- 
cumstances connected  with  the  locality  in  which  it  is  to 
be  executed  should  be  carefully  examined,  and  an  exact 
estimate  of  what  may  be  the  value  of  the  land,  and  how 
much  that  may  be  influenced  by  position,  &c.,  made.  It 
must  also  be  considered  under  all  the  relations  pointed 
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out  in  the  treatise  on  *'  Agronomy/'  and  in  that  division 
which  relates  to  the  "  Valuation  of  Estates/' 

It  is  also  necessary  to  inquire  whether  we  possess  an 
absolute  right  of  property  over  the  land ;  whether  we  can 
dispose  of  it  by  legacy  or  by  sale ;  or  whether,  on  the 
otl^r  hand,  we  possess  but  a  limited  right  in  it.  All 
liabilities  attached  to  the  soil,  or  taxes  based  upon  the 
amount  of  produce  which  are  likely  to  intrench  so 
largely  on  the  returns  as  to  exceed  the  profit  arising  from 
the  improvement  of  the  soil,  and  thus  annihilate  the 
advantages  which  might  have  been  expected  to  accrue, 
must  be  taken  into  account.  Tithes  too  often  actuaUy 
destroy  the  profits. 

It  is  likewise  necessary  to  be  well  assured  that  the 
requisite  number  of  labourers  for  carrying  on  the  work 
can  always  be  procured  in  the  neighbourhood,  and  also 
that  the  labour  which  may  be  expected  from  them  is 
proportionate  to  the  wages  which  they  demand;  whe- 
ther it  is  necessary  to  provide  oneself  with  the  teams 
which  will  be  required,  and  maintain  them  upon  pur- 
chased fodder,  or,  on  the  other  hand,  whether  the  beasts 
of  draught  which  must  be  employed  ia  the  operation, 
can  be  hired  in  the  neighbourhood.  Finally,  and  this, 
perhaps,  ought  to  be  the  first  consideration,  whether  we 
shall  have  at  our  disposal  for  a  suffidentlv  long  period 
the  amount  of  capital  requisite  to  cover  all  the  outlay, 
and  whether  we  can  dispense  with  the  interest  of  it 
during  the  whole  time  that  the  improvements  are  in 
progress. 

^ere  are  two  cases,  in  particular,  which  require  to  be 
well  distinguished.  Either  the  clearing  is  to  be  per- 
formed in  the  neighbourhood  of  an  agricultural  esta- 
bhshment  already  oi^anized,  and  carried  on  in  connection 
with  it,  so  that  it  may  be  performed  with  the  same 
teams,  labourers,  and  resources,  and  at  the  most  con- 
venient periods ;  or  an  entirely  new  establishment  is  to  be 
organized  upon  the  very  soil  submitted  to  the  operation, 
and  the  agriculturist  has  to  look  to  that  soil  for  the 
means  of  cultivating  and  improving  it. 
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In  the  former  case,  the  difEculties  to  be  encountered 
are  not  so  great  as  in  the  latter.  Nevertheless,  it  is  ne- 
cessary maturely  to  consider  in  what  manner  the  land 
about  to  be  brought  into  cultivation  can  best  be  placed 
in  connection  with  the  existing  establishment,  and  to 
determine  to  what  extent  the  old  and  new  portions  of  soil 
will  be  able  to  assist  each  other ;  how  they  can  be  blended 
together  so  as  to  form  a  well-r^ulated  and  well-pro- 
portioned whole;  and,  above  all  things,  carefully  to 
inquire  whether  the  nature  and  situation  of  the  land 
about  to  be  enclosed  will  admit  of  its  being  subjected  to 
the  same  rotation  as  the  rest,  or  whether  the  system  of 
cultivation  employed  on  it  must  be  different  from  that  of 
any  of  the  rest  of  the  farm  lands. 

In  effecting  such  an  addition  to  the  land,  it  is  not 
unusual  to  fall  into  one  of  two  extremes. 
'  Sometimes  the  old  land  is  neglected  fix^m  a  predilec- 
tion for  the  new  and  the  entire  resources  of  the  estate 
exclusively  devoted  to  the  latter,  to  the  manifest  detri- 
ment of  the  whole.  The  consequence  of  this  is,  that 
the  net  profit  is  often  diminished  during  a  long  series  of 
years ;  or,  on  the  other  hand,  and  most  frequently,  the 
new  land  after  having  been  broken  up  is  treated  merely 
as  an  accessory  to  that  portion  previously  in  a  state  of 
cultivation.  It  is  exhausted,  deprived  of  all  its  nutritive 
principles  and  power  by  being  made  to  bear  a  series  of 
crops  intended  for  sale  or  for  home  consumption,  without 
rendering  back  to  the  soil  from  whence  they  sprang 
the  manure  arising  fn)m  it.  This  mode  of  pLe^ing 
is  based  upon  the  erroneous  supposition  that  the  soil 
naturally  contains  a  sufficient  quantity  of  nutritive  matter 
to  enable  it  to  produce  a  succession  of  crops ;  and  when 
this  is  exhausted,  a  moderate  manuring  with  dung  will 
restore  it  to  a  state  of  fertility.  Experience  has,  how- 
ever, clearly  proved,  that  when  newly  cultivated  soils 
have  been  thus  impoverished,  they  do  not  recover  their 
condition  until  after  having  been  repeatedly  manured,  and 
without  such  treatment  actually  yield  no  profit.  Under 
such  circumstances,  they  are  usually  abandoned  in  their 
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exhausted  state  as  biuTen  and  useless  so3s,  incapable  even 
of  affording  a  scanty  sustenance  to  sheep,  and  are  made 
use  of  as  scare  crows  to  frighten  other  persons  and  deter 
them  from  entering  into  speculations  of  a  similar 
nature. 

The  rule  which  it  is  most  important  to  observe,  and 
which  can  never  be  transgressed  with  impunity,  is  to 
endeavour  to  derive  a  sufficient  quantity  of  substantial 
fodder  from  the  newly  cultivated  land  to  admit  of  a 
largier  number  of  cattle  being  maintained.  Unless  this 
land  consist  of  an  alluvial  soil  of  great  natural  fertility,  it 
will  be  necessary  to  cause  it  to  bear  at  least  two  crops  of 
fodder,  or  else  be  laid  down  to  grass  during  that  period ; 
for  each  crop  of  com  obtained  from  it,  and  the  whole  of 
the  mamure  resulting  from  the  consumption  of  its 
produce,  must  be  b^towed  upon  it.  If  this  is  not 
done,  an  equal  extent  of  the  old  fields  must  be  laid 
down  to  grass,  instead  of  the  newly  cleared  land,  and  the 
manure  produced  by  the  cattle  fed  upon  such  pastures 
devoted  to  the  improvement  of  the  latter.  But  under 
such  circumstances,  even  though  the  plan  thus  described 
may  be  capable  of  effecting  the  fertilization  of  the  newly 
cleared  lands,  still,  if  the  earth  of  which  the  soil  is  com- 
posed be  of  a  very  light  and  porous  nature,  it  must  not 
DC  submitted  to  the  action  of  the  plough  for  several  suc- 
cessive years,  unless  care  be  taken  to  alternate  the  com 
cn^  with  crops  of  clover  and  other  fodder  plants ;  other- 
wise the  land  will  be  deprived  of  all  its  consistency.  In  a 
word,  in  the  distribution  of  newly  cleared  land,  we  must 
endeavour  to  give  to  the  whole  of  the  agricultural  estab- 
lishment that  equilibrium  and  those  just  proportions 
which  will  ensure  its  success,  and  avoid  all  risk  of  dis- 
turbing the  harmony  of  the  whole. 

The  difficulties  to  be  surmounted  are  much  greater 
when  the  operation  of  clearing  has  to  be  undertaken  in  a 
remote  situation,  and  a  new  agricultural  establishment 
founded  and  arranged  on  the  land  itself.  In  such  cases, 
it  is  perfectly  impossible  to  do  without  cattle,  if  we  would 
bestow  that  quantity  of  manure  on  the  soil  which  is  iii-> 

VOL.  II.  K 
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dispensable  to  its  fertility ;  these  cattle  cannot  be  main- 
tained without  an  adequate  supply  of  fodder,  and  the 
fodder  cannot  be  raised  unless  the  sdl  is  manured  and 
tilled.  These  things  are  natarally  dependent  upon  one 
another :  it  is  therefore  necessary,  in  the  first  plaoe,  to 
bring  the  soil  into  a  produfltive  stale;  and  this  is 
the  foundation  of  the  wh^  undertaking.  Consequently, 
we  may  consider  it  as  an  invariable  rule  and  fundamental 

1)rinciple,  that  in  the  first  place,  a  poottion  oinly  (greater  or 
ess  according  to  GiroumiJ;anoes)  of  the  land  which  is  to 
be  cleared  shall  be  broken  up  and  brought  into  oultiva* 
tion,  and  then  the  clearing  be  gradually  extended  to  the 
remainder;  the  first  portion  must  be  brought  into  as 
good  condition  as  possible,  by  bestowing  upon  it  all  tibe 
labour  and  manure  which  it  requires,  in  order  that  it  may 
be  able  to  produce  those  crops  whidi  will  serve  to  voapptj 
the  subsequently  deared  pieces  of  land  with  the  manure 
necessary  for  their  fertilisation,  and  thus  serve  as  the  basis 
of  the  whole  undertaking. 

If  the  teams  requirea  for  the  execution  of  the  tillage 
operations  of  the  fi^t  portion  of  land  ean  be  hired  in  t& 
neighbourhood,  it  will  be  found  more  economical  to  em- 
ploy them,  although  paying  highly  for  them,  than  to  keep 
teams  belonging  to  the  establishment;  unless,  indaei^ 
employment  can  be  found  for  the  latter  throughout 
the  whole  df  the  year.  If  the  proprietor  should 
have  an  agricultural  establishment  at  no  [very  great  dia* 
tance,  it  will  perhaps  be  most  advantageous  to  send  the 
teams  firom  thence  to  the  new  estate,  during  that  portioB 
of  the  year  at  which  they  can  best  be  spared. ' 

It  is  seldom  that  cattle  can  be  maintained  at  firsts  ott 
account  of  there  not  being  a  tuffieient  supply  of  that  kind 
of  fodder  which  they  require,  and  beoausei  if  thsy  were 
purchased  under  such  drcumstanees,  they  would  eventually 
cost  more  than  they  would  repay.  Sheep,  on  the  eantnttr, 
may  almost  always  be  maintained,  for  no  one  would 
think  of  attempting  to  cultivate  spots  so  barren  as  not  to 
be  capable  even  of  yielding  a  scanty  sustenance  to  tibese 
animals.    Should  tnere  not  be  a  sufficient  quantity  of 
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fodder  at  first  for  dip  mamtenanceof  the  sheep  during  the 
winter,  only  such  as  are  intended  to  be  slan^tered  must 
be  k^.  But  the  reqtdsite  amotint  of  pasturage  will  soon 
be  €A>taiiied  if  the  animals  ai«  penned  on  the  land  which 
has  hem  sown  with  fodder  plants,  and  if  only  such  plants 
hare  been  sown  as  are  of  rapid  growth,  as  spurry^ 
radiriies,  rape,  buck-wheat^  fro.,  and  the  sheep  that  are 
fattening  are  made  to  eat  them  while  green.  Afbsr  these 
plants  hove  been  gathered  or  eatcm  oS  the  grotmd,  the 
Aeep  must  again  be  p^med  on  it  i  and  subsequently  it 
may  be  sown  with  grain,  intermixed  with  red  or  white 
elover,  according  to  the  nature  of  the  soil,  in  order  to 
obtain  fodder  from  it  or  leave  it  as  pasture  land. 
When  a  portioii  of  the  land  to  be  cleared  has  thus  been 
brought  into  a  state  of  cuHivatbn,  the  olearing  may  be 
oontintied  from  year  to  year ;  and  the  estabUshment  will 
soon  be  in  a  sufficiently  {»K>sperous  state  to  be  able  to 
9U|^rt  homed  cattle  and  produce  stable^manure. 

when  a  soil  which  has  been  left  for  some  years  in 
the  state  of  pasture  Isfnd,  aft^  having  been  previously 
sown  with  ckiver,  is  broken  up,  plentiful  crops  will  be 
obtained  fix>m  it  $  and  this  portion  will  yield  not  only  com 
enough  for  supplying  the  establishment  with  bread,  but 
Hso  tiie  quantity  of  fodder  requisite  for  the  maintenance 
of  the  hemes ;  and  then  is  the  time  to  efieOt  a  complete 
and  perfect  organization  of  all  <^  several  palts  of  the 


'  At  the  oonnnenoemmt  of  such  ab  undertaking,  the 
first  and  only  point  to  be  attended  to  is,  the  means  of  ob- 
taining fodder,  and  thi^ough  it  manure.  It  will,  gene- 
rally q)eaking,  be  necessai^,  for  a  oonsidisfable  perk)d,  to 
abandon  all  idea  of  obtaining  any  netpik^  j  indeed,  it 
wffi  rather  be  desin^le  to  ckvote  a  secotid  amount  of 
teptal  to  tiie  tfflage  of  the  land  which  we  wish  to 
iiqsroviesandlHingmlx)  ctt^  and  adfanee  certain 

sums  for  that  purpose,  which  may,  however,  be  gradually 
dittihiished  eveShr  yeat*.  This  outlay,  alid  the  interest 
which  it  would  nave  yielded  under  investmait,  will  l>e 
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amply  repaid  by  the  increase  g(  produce  which  will 
eventually  be  obtained  from  the  soil.^ 

From  what  has  already  been  said,  it  will  be  evident 
that  the  operation  of  clearing  and  improving  land,  when 
executed  upon  soils  of  ordinary  fertility,  absolutely  re- 
quires a  command  of  pecuniary  resources,  united  with  a 
great  deal  of  ability,  zeal,  and  patience.  No  person  ought, 
uierefore,  ever  to  undertake  it  who  is  short  of  money, 
or  who  is  not  largely  gifted  with  e3q>erience  and  pierse- 
verance ;  although  it  too  often  happens  that  persons  who 
possess  least  of  all  these  qualifications,  are  the  very  men 
STho  engage  in  such  spLlations.  Many  agricSoriste 
have  been  completely  ruined  by  operations  of  this  nature; 
even  when  the  W  on  which  tiy  worked  was  of  a  vei^ 
good  quality,  they  have  been  compelled  to  abandon  the 
enterprise  without  bringing  it  to  a  favourable  condusbn. 
Under  the  most  favourable  circumstances,  the  soil  does 
not  attain  any  great  degree  of  fertility,  if  from  any  cause 
it  has  been  impossible  to  bestow  the  fiill  amount  of  outlay 
which  it  requires,  and  of  tillage  upon  it;  unless,  indeed,  it 
is  naturally  possessed  of  an  almost  inexhaustible  quantity 
of  nutrition  and  richness,  as  is  the  case  with  the  marahes 
of  the  Odor  and  the  Wartha. 

At  all  events,  clearing  of  land  is  an  undertaking  not 
at  all  adapted  to  the  circumstances  and  resources  of  small 
farmers,  or  of  the  peasantry.  Even  if  any  one  were  in- 
clined to  assist  men  of  this  class  in  such  operations  by 
pecuniary  advance,  thejr  would  be  unable  to  extend  their 
views  through  a  long  .series  of  years ;  they  would  require 
to  reap  the  fruits  of  their  labour  at  once.  There  is  cer- 
tainly  every  reasonable  gronnd  for  expecting  a  speedy 
return  of  capital  when  the  soil  to  be  cleared  has  been  for 
years  old  forest  or  pasture  land,  supposing  that  an  ex- 
hausting system  of  cultivation  is  resorted  to,  and  the  land 
by  repeated  ploughings,  without  any  attempt  at  obtaining 

*  See  ttie  *<  Aniialen  dee  AckeriNmet/'  1S06,  toI.  tU.  p.  318,  in  whieh  will 
be  fouDd  a  detailed  account  and  estimate  of  a  project  for  clearing  an  extent  of 
uncultivated  ground* 
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tiie  means  of  maintauimg  cattle  and  procuring  manure, 
is  made  to  produce  a  rapid  succession  of  crops  intended 
for  sale.  But  it  must  be  remembered  that  such  a  course 
ci  proceeding  will  soon  reduce  any  soil,  however  naturally 
rich,  to  a  state  of  absolute  sterility ;  and  that  when  in  that 
state  it  certainly  may  be  made  to  keep  a  few  sheep  from 
absolute  starvation,  but  is  incapable  of  nourishmg  or 
fattening  them.  There  is  no  countiy  in  which  so  great 
an  extent  of  waste  land  has  been  brought  into  cultivation 
within  the  last  half  century,  as  has  been  jpi  Scotland  and 
the  north  of  England.  In  both  these  countries  the  clearing 
has  been  for  the  most  part  successfully  performed  by 
societies  instituted  expressly  for  the  purpose,  the  members 
ci  which  actively  interested  themselves  in  the  matter. 
These  societies  purchased  an  extensive  tract  of  land,  and 
caused  it  to  be  deared  under  the  superintendence  of  a 
veiy  aUe  man :  then,  when  it  had  oeen  prepared  for 
tillage,  and,  in  many  cases,  not  until  it  was  actually 
brought  into  a  state  of  complete  cultivation,  it  was  sold 
in  separate  portions,  either  with  or  without  the  buildings, 
or  else  farmed  out.  But,  on  the  other  hand,  these  clear- 
ing qierations  have  never  been  successful  when  the  land 
has  been  parcelled  out  before  the  clearing  was  performed; 
lor  the  petty  £uiners  have  then,  as  in  our  own  country, 
been  invariably  mined. 

When  some  substance  adapted  for  the  purpose  of  ma- 
nuring the  soil  is  found  upon  it,  as  marl,  mould,  peat,  lime, 
&c.,  the  dealing  may  be  accomplished  in  much  less 
time.  The  operation  is  equally  facilitated  when  irrigated 
meadows  can  be  formed  by  stopping  the  course  of  small 
men  or  brooks,  or  accmuUg  tEe  waters  of  springs; 
when  such  accessories  can  be  attained,  they  should  always 
be  attended  to  at  once. 

The  first  things  to  be  done  are  carefully  to  determine 
on  the  manner  in  which  the  land  about  to  be  cleared  can 
best  be  turned  to  account ;  to  lay  down  a  plan  of  opera- 
tion which  is  drawn  up  with  due  regard  to  the  nature  of 
the  soil  and  the  ends  proposed  to  be  derived  from  it ; 
and  to  predsdy  and  perseveringly  adhere  to  such  a  plan 


when  onoe  k  i»  ^mmge^.  It  is  laghly  impoiteiit  that 
thiS  inqpfoveo^nt  of  the  Jand  should  be  oanuufinoed  at  th^ 
part  which  is  moflt  oap»l4e  oi  heiag  Qonvfirted  into  mea^ 
dow  or  paatufis  0round>  even  though  it  should  be  dfltet^ 
mined  to  subnut  this  land  to  the  ploi^  at  seiue  iutnse 
period ;  by  so  doings  a  supply  of  maaqre  wiU  be  ensuMd* 
and  the  fertility  of  ^ose  portions  of  land  subsequentty 
cleared  will  b$  increaaed. 

It  is  upon  the  eoil  of  ancient  forests  that  operations  fd 
this  nature  are  usually  perfumed,  and  it  is  upon  audi 
soils  that  they  are  attended  with  the  greatest  advanteges 
and  suooeq^,  both  as  regards  the  pearson  by  whom  thsy 
are  imdertaken  and  society  in  graeral.  The  preservation 
of  old  decayed  forests  is  not  at  all  likely  to  rwiedy  those 
evils  which  are  oonstwtly  complained  of,  ariong  from  a 
scaarcity,  of  wood.  To  remedy  this  evil  it  is  rather  n&* 
cessary  to  puU  up  all  sickly  and  isolated  trees,  to  extirpate 
bushes,  end  establish  ibickly  planted  and  well-*enQio8ed 
forests.  There  are  many  countries  possessing  little  ioaxBi 
land  in  which  a  scoix^ty  of  wood  is  not  more  flolt  than  it 
is  in  others  in  which  forests  and  woods  occupy  a  oon^ 
sideirable  portion  of  Hm  surfiacei  In  many  cases  it  would 
be  ftdvissble  and  beneficial  to  endose  and  convert  into 
plantations  those  corn  lands  which  h«ve  beeni  well  eulii« 
vated,  but  have  become  exhausted)  and  thus  gvadnaUy 
extirpate  and  replace  thQ  old  forente,  and  convert  them 
into  com  lands*  The  soU  of  fovwk  land  usually  eon«' 
tains  a  suJM/ent  quantity  of  nutritious  matter,  to  enaUs 
it  to  produeci  both  crops  of  fodder  and  of  com,  mFsn 
withoi^t  being  m«aun»d  with  dung;  and,  ecmssqusntly^ 
wi^yi^ld  an  immediate  return  for  the  expmsesof  dealing, 
without  being  exhausted  by  so  doing. 

It  cannot  be  denied  that  the  extirpatbn  of  Inees  and 
bushes  citm  require  a  great  deal  of  labour^  and*  thcre- 
forcj  various  machines  have  been  invented  for  the  purpose 
of  performing  the  operation  with  greater  fadlity.  But 
thesr;  contrivanses  have  not  as  yet  exhibited  any  wcided 
advant^gesi  and  it  now  appears  to  be  a  well-attested  fact^ 
tjbiat  it )!» not.iit  tli*  power  c^  mischainMl  seimw  to  inv^ 
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nrf  maokiDe  poflSMwd  of  lufficifiot  fiiroe  to  up«root  laj^ 
and  old  twM. 

TbB  clearing  of  wx)d  and  forast  land  is  in  general 
Berfonnod  by  tadc  waA,  the  prioe  being  legolatid  either 
ay  acres,  or  by  the  nomber  of  oords  or  £it£mifi  of  wood 
nniltmg  feom  the  wooeas.  In  this  ease,  care  is  taken 
to  ntifmste  definitely  that  the  gimmd  ahdl  be  cleared  of 
roots  as  ihovooghly  as  posaibla:  very  frequently  the 
heads  of  the  trees,  or,  in  other  wards,  the  portion  of  the 
kywer  part  of  the  tmnk  from  which  the  roots  grow,  or 
bam  which  the  stem  is  separated,  are  given  as  payment 
fortiie  labour  of  clearing  land. 

When  the  ground  is  ovenrun  with  the  roots  of  black- 
thom,  brambles,  or  even  by  the  stumps  of  oak,  dm, 
ash,  or  maple  trees,  it  is  very  difficult  to  dear  it  so 
oomplfitely  as  to  prevent  the  roots  from  throwing  up  new 
shoots.  ThetiouUe  of  this  may  be  saved  if  tb^  ground 
is  to  be  suffered  to  remain  £ar  several  years  as  pasture  or 
meadow  land ;  it  will  than  be  sufficient,  after  having  torn 
up  the  principal  roots,  to  eut  away  the  smaller  ones  to  a 
dqpth  m  a  few  inches  below  the  surface  of  the  soO,  and 
than  to  levd  the  ground  as  evenly  as  possible.  If  the 
roots  throw  up  frash  shoots,  these  latter  will  usually  be 
very  vigorous  on  the  first  year ;  but  then  they  may  be 
mowed  at  the  aame  time  with  the  grass  as  dose  to  the 
gmnnd  as  possible,  and  the  quanti^  of  hay  is  thereby 
mcreased.  On  the  seoond  jFeartiie  number  of  shoots  put 
fiv&  is  greater,  but  tha^  are  more  weekly,  and  the  roots 
thamsdves  rardy  survive  the  third  year;  in  most  in* 
stsDeesrthey  decay  and  die  away,  and  thus  become  con* 
verted  into  numuxe.  When  this  has  taken  place,  th^re  is 
oothiDg  to  prevent  the  land  from  being  submitted  to  the 
aetion  of  the  plougfa,  and  well  turned  up.  If,  on  the  con* 
tmy,  the  soil  be  converted  into  com  land  before  it  has 
been  carefiB%  deand  of  dl  the  roots  contained  in  it,  the 
latter,  favoured  bv  the  tillage,  put  forth  their  shoots  with 
great  ^rigour,  and  their  extirpation  then  beecmies  ezceed- 
mg^diffioidt. 

rNeart  io  the  soil  of  ancient  forests,  wasto  lands  and 
OQomuMi  paatbragesy  are  mort  generallfdeaiedi  after  having 
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been  parcelled  out  among  those  persons  who  can  lay  anjr 
claim  to  them,  or  after  these  persons  have  been  authorized 
to  bring  their  land  into  a  state  of  cultivation.  Land  of 
this  description  is  usually  in  a  most  disordered  condi- 
tion, the  surface  being  rugged  and  uneven,  and  covered 
with  moIe-hiUs,  ant-hills,  and  old  stumps  of  trees  and 
bushes.  In  the  clearing  of  forests,  the  greatest  difficulty 
is  presented  by  the  roote  of  the  trees ;  but  in  the  lands  of 
which  we  are  speaking,  the  main  point  to  be  overcome  is 
the  turf,  which  is  always  more  compact  and  tenacious 
than  that  which  is  formed  under  the  shade  of  trees, 
or  has  been  constantly  covered  with  leaves. 
*  Many  agriculturists  have  found  great  difficulty  in  de- 
stroying a  tenacious  and  uneven  layer  of  turf;  there  have, 
in  fact,  been  some  who  were  absolutely  dismayed  by  the 
difficulties  attendant  on  such  an  undertaking.  Hence  it 
has  arisen  that  several  plans  have  been  devised  for  the 
purpose  of  attaining  this  end  with  greater  feunlity,  some 
of  which  have  been  put  into  practice.  The  following  are 
some  of  the  principal  of  them : — 

1.  The  first,  and  that  which  ia  in  most  general  use, 
consists  in  effecting  the  destruction  of  the  turf  by  a  year 
and  a-half  or  two  years  fallowing.  The  turf  is  broken  in 
the  autumn,  or  after  the  ground  has  been  sufficiently 
impregnated  with  rain,  and  care  is  taken  in  the  first 
ploughing  not  to  turn  up  the  soil  to  a  greater  depth  than 
that  occupied  by  the  roots ;  supposing  that  the  surface  is 
sufficiently  even  to  admit  of  the  attamment  of  that  end. 
The  following  method  has  been  very  strongly  recom- 
mended to  me  for  the  purpose  of  effecting  this  removal 
of  the  crust  of  the  soil,  but  I  have  not  as  yet  put  it  in 
practice : — ^A  plough  is  to  be  used  having  a  very  sharp 
coulter  and  share,  and  no  mould-board,  which,  con- 
sequently,  cuts  the  turf  vertically  and  horizontally  without 
turning  it  up ;  behind  this  plough,  in  the  same  fnnow, 
and  arranged  so  as  to  penetnd;e  to  the  same  depth,  fcdlows 
a  second  plough,  having  a  mould-board :  this  latter  de- 
taches the  cut  portion  of  the  turf,  and  turns  it  completely 
over.  It  IB  evident  that  this  mode  of  operation  is  cal- 
culated to  succeed  wonderfully  well ;  but  1  have  never  yet 
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met  T¥ith  any  turf  that  ooold  not  be  broken  by  the  first 
operation  of  the  plough,  especially  if,  in  cases  in  which  the 
inequality  of  the  surface  prevented  the  cut  portion  from 
being  completely  reversed,  I  caused  the  plough  to  be 
foOowed  by  alabom^r  whose  business  it  was  to  assist  the 
turning  up  of  the  soil  with  his  foot  or  with  a  pitch-fork. 
Whatever  may  have  been  the  tenacity  of  the  tmrf,  I  have 
never  harnessed  more  than  two  horses  to  the  plough  used 
for  the  performance  of  this  operation :  indeed,  I  have 
often  employed  only  oxen.  Oxen  are  not,  however,  so 
well  adapted  for  this  work  as  horses,  when  the  soil  con- 
tains a  great  number  of  roots;  because,  though  they 
certainly  pull  regularly,  they  are  too  apt  to  suffer 
themselves  to  be  arrested  by  obstacles.  Moreover,  it 
will  readily  be  imderstood  that  when  cattle  are  employed 
on  this  work,  it  is  necessary  to  feed  them  well,  and  to 
diminish  the  period  of  labour.  If  the  layer  of  turf  is  very 
thick,  it  will  be  beneficial,  first,  to  pass  a  harrow  over  it  in 
the  same  direction  with  the  ploughing;  and,  subsequently, 
to  roll  it  with  a  heavy  roller,  in  order  that  it  may  be 
withdrawn  fironi  the  action  of  air  and  light,  and,  con- 
sequently, putrefy  and  decompose,  instead  of  putting  forth 
new  shoots.  If  any  portions  of  an  imeven  surface  should 
escape  the  action  of  tne  plough — an  evil  which,  in  many 
cases,  is  unavoidable — th^  must  be  broken  with  the 
spade  or  hoe,  or  they  are  liable  to  prove  very  injurious. 

The  soil  should  be  left  in  this  state  during  the  whole 
of  the  winter,  and  even  longer,  until  it  has  b^n  watered 
by  the  warm  rains  of  spring.  During  this  interim,  the 
harrow  may,  however,  be  passed  over  it  a  second 
time. 

When  the  upturned  turf  begins  to  look  green  again, 
and  to  put  forth  new  shoots  from  its  roots,  we  may  con- 
clude that  the  lower  part  is  dead.  It  is,  however,  neces- 
sary to  obtain  some  more  decisive  proof  of  this  before 
using  the  plough ;  for  it  is  not  advisable  to  turn  up  the 
ground  a  second  time  until  such  is  actually  the  case. 

The  second  ploughing  must  then  be  performed  in  the 
same  direction  as  the  &st,  but  penetrating  rather  more 
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deeply,  in  order  thit  the  dividad  pcartioia  of  turf  jxmy  be 
ooverfid  with  a  eertain  cjpiaatity  of  the  lower  stratam  of 
earth.  It  is  very  injudicioQfl  to  perfonn  this  second 
ploughing  oross-ways,  because  ihe  furrow  slices  are  by 
that  means  out  into  square  pieces,  which  escape  the 
haaow  and  cannot  be  divided  by  it.  But  if  the  furrow 
slices  of  earth,  the  tenacity  of  which  is  often  diminished 
by  fermentation,  are  merely  turned  jxp,  the  use  of  a  large 
hanow  will  be  productive  of  complete  sueoess,  especially 
if  this  instrument  is  drawn  by  four  horses  and  furnished 
with  long  teeth,  and  provided  that  its  action  is  ocmtinued 
until  the  tissue  formed  by  the  roots  has  been  div^ed  as 
oompletdy  as  possible. 

The  third  ploughing  should  be  in  an  opposite  diraetion 
to  the  other  two,  and  should  be  executed  with  care  and 
regularity ;  and  subsequently,  after  a  small  harrow  has 
been  passed  over  the  soil,  it  should  be  left  in  repose  until 
it  begins  to  put  forth  grass,  when  it  should  be  pbughed 
a  fourth  time,  and  aft^  that  the  autumnal  corn  sown. 

This  complete  summer  fallow  will  be  sufficient 
thoroughly  to  loosen  and  clear  any  soil  that  is  of  a  warm, 
dry  ni^ure,  and  not  ncessively  oveomn  with  weeds ;  but 
it  will  not  be  sufficient  for  a  moist  oold  soil,  the  surface 
of  which  is  uneven,  and  which  is  greatly  infested  wHk 
weeds,  or  with  roots  possessing  a  consid^hb  degree  oi 
t^iacity,  li£ei,  and  vitality.  Neverthdeas,  mauy  a^noul* 
turists  do  not  go  beyond  this  mode  of  operation,  and 
make  a  pdnt  of  sowmg  their  land  in  the  autumn,  what-» 
ever  may  be  its  state  and  nature. 

Where  sufih  is  the  case,  the  com  succeeds  very  well  in 
some  places;  while  in  others  it  altogether  fails,  or  is 
chokiad  up  with  weeds*  Satisfied  with  the  crops  obtained 
&om  the  first-mentioned  spots,  these  men  hope  soon  to 
see  it  extend  over  the  whob  of  the  resi  of  <^e  land.  It 
cannot,  however,  be  d^tied,  thi^  the  losses  which  must 
result  from  so  defective  a  s^wi  of  tillage  greatly  ex/seed 
the  adyanti^;es  derived  from  tins  anticipiSed  crop,  and 
that  it  would  have  been  bd;ter  to  have  cDntimied  the 
feUowing.fof  moiikm  year»  in  order  to  moidfir  the  prepare 
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ntim  and  looaming  of  ttie  acA  nune  ocmqlate.  At  all 
events  I  wauid  never,  in  sndh  a  eaie,  sow  the  axitiimnal 
QOin ;  bst  ivHier  plough  the  land  two  or  Ihree  timoB  more 
below  hand,  and  than,  dnrmg  tiie  anmmer,  eanae  it  to  bear 
a  crop  of  plants,  tke  perpendiinlariy  deaoending  roots  of 
which,  and  the  thick  shadfi  of  their  leaves,  might  lightra 
and  enrich  the  soil ;  sneh  as  leguminous  plants,  buck" 
wheat,  and  flax,  which  sneoeed  remarkaUy  well  on  rich 
soils,  thoni^  they  eadianst  them  a  little.  Potatoes,  radishes, 
and  other  weeded  crops,  are  likewise  productive  of  this 
benefidai  tSoA.  I  should  not,  however,  cause  these  to 
b&  sncoeoded  by  antmnnal  com,  but  rather  sow  spnng 
bailey,  intOTroingled  with  clover,  whidb  I  should  su&r  to 
lemam  fw  two  years.  I  am  oonvinoed  that  it  is  by  pur-i 
suing  this  ooBTse  the  soil  may,  with  the  greatest  d^ree 
of  ceitaial^  and  sucoess,  be  brought  into  a  state  of  per- 
manmt  ferality.  I  have  observed  that  clover  sddom  if 
ever  socoaeds  on  newly  cleared  lands,  when  the  soil  has 
xtot  been  prqmred  by  the  cultivation  of  a  follow  crop. 

2.  The  second  method  above  alluded  to  oxisists  in 
sowing  a  crop  of  sprmg  com,  after  having  given  one  deep 
plflughxDg.  to  the  land.  It  will  be  understood  that  this 
practice  can  only  be  carried  into  effect  upcm  a  soil,  the 
sBifisce  of  which  is  tolerably  even,  and  not  in  any  great 
degree  infested  with  weeds;  and,  moreover,  that  the 
ploufi^ng  most  be  perfcnned  with  great  care.  Oats  are 
gNifla»Uy  prefiorred  for  this  purpose ;  because,  if  they  are 
sown  pretty  thickly,  in  rows,  and  in  good  time,  and 
afterwardsi  well  buried  by  harrowing,  they  snceeed  re- 
maifcftUy  well,  and  produce  plenty  of  grain,  if  not  a 
large  quantity  of  straw,  provided  always  tkit  the  weather 
and  traiperatnre  is  fsvomrable  to  them.  Bariey  would 
not  answev  at  all  upon  a  soil  that  had  been  so  little 
loosened.  Many  persons  assert  that  they  have  obtained 
the  greatest  advantages  firom  practising  the  system  here 
painted  out ;  and  that  when  their  land  had  bera  cleared 
of  stnbUe^  after  the  gathering  in  of  the  oats,  they  found 
it  to  be  mcarecompfetely  looserod  than  it  would  have  been 
hjf.MQWSBig ;  490  mmAk  so^  indeed,  that  they  wemable  to 
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SOW  it  immediatdy  with  lye.  Others,  and  myself  among 
the  number,  have  fomid  the  turf  so  Uttle  decomposed, 
and  the  soil  so  imperfectly  divided  and  loosened  after 
the  oat-harvest,  that  fallowing  appeared  indispensable; 
besides,  the  crop  of  autumnd  com  which  followed  the 
oats  was  far  inferior  to  that  which  might  have  been  ex- 
pected, had  the  grain  been  sown  immediately  after  the 
clearing.  Nearly  all  the  comparative  experiments  which 
have  been  made  upon  this  subject  tend  to  discourage  the 
adoption  of  oats  as  a  first  crop. 

On  the  other  hand,  I  have,  in  common  with  other 
agriculturists,  derived  the  greatest  advantages  from  sow- 
ing  flax  upon  the  turf  of  apiece  of  cleared  ground,  after 
it  had  been  well  turned  up,  and  when  the  soil  was  not 
too  dry  or  too  poor.  Tlus  flax  always  attains  an  extra- 
ordinary length,  and  is  of  a  particularly  good  quality. 
It  is  equally  rich  in  fibre  as  in  grain,  and  possesses  tlus 
great  advantage  over  that  sown  on  ffidlow  ground,  namely, 
that  it  requires  very  little  weeding.  I  put  in  the  seed 
of  this  crop  with  the  harrow,  which  covered  it  up  very 
well,  even  though  the  plough  had  brought  to  the  surface 
but  a  very  small  quantity  of  the  earth  beneath  the  layer 
of  turf,  properly  so  called. 

When  the  soil  appeared  too  dry  to  admit  of  the  success 
of  flax,  I  sowed  millet  in  it,  which,  when  cultivated  with 
the  hoe,  or  by  hand  labour  cleared  of  the  greater  part  of 
those  weeds  which  had  sprung  up  among  it,  and  some- 
what thinned,  succeeded  admirably. 

These  two  crops  of  plants  always  left  the  soil  so  light 
and  friable,  that  the  ploughing  performed  for  the  purpose 
of  clearing  away  the  stubble  was  sufficient  to  divide  it 
completely,  and  the  autumnal  grain  was  sown  upon  it  with- 
out any  fdrther  tillase.  Tms  mode  of  proceeding  is, 
however,  only  practicable  when  the  stratum  of  turf  does 
not  contain  too  many  asperities. 

3.  The  third  mode  of  proceeding  is  to  remove  the 
crust  of  the  earth  with  a  hand-implement  or  plough 
adapted  for  the  purpose,  divide  the  turf  into  pieces,  and 
place  them  in  heaps  with  stable  manure  or  lune,  which 
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will  assist  in  the  deoomposition  of  the  vegetable 
matter,  and  then  leave  them  in  that  state  mitil  the 
decomposition  is  completed ;  dnring  this  tune  to  plongh 
the  soil  which  has  been  thus  pared  several  times, 
sabseqnently  to  spread  the  compost  over  it,  and  bury 
it  either  by  sowing  in  rows  orby  a  thorough  harrow- 
ing.  This  method,  which  I  have  tried  several  times, 
produces  very  abundant  crops,  and  brings  the  land  into 
an  admirable  state  of  fertihty,  because  it  ensures  the 
absolute  decomposition  of  the  turf,  its  transformation  into 
humus,  and  gives  it  a  more  complete  aeration  than  could 
be  obtained  in  any  other  manner.  But  it  is  evident  that 
this  mode  of  proceeding  must  be  more  expensive  than 
the  othexs,  and  that  it  can  only  be  adopted  on  small 
portions  of  knd. 

4.  The  fourth  mode  of  proceeding  is  to  bum  the  layer 
of  turf.  In  my  ''  English  Agriculture,"  I  have  described 
tfak  operation  with  regard  to  its  appUcation  to  soils  which 
have  produced  grass  for  several  years,  and  according  to 
the  manner  in  which  it  has  been  practised  from  the 
earUest  ages  in  several  countries. 

But  I  must  here  speak  of  this  practice  with  relation  to 
its  application  to  uncultivated  land,  and  show  in  what 
manner  it  must  be  employed  on  them,  less  completely  it 
is  true,  but  also  at  less  expense;  and  lay  down  some 
instructions  as  to  the  most  economical  mode  of  putting  it 
in  practice  on  soils  of  this  description. 

First  of  all,  recourse  is  had  to  the  operation  described 
in  a  previous  page  under  the  designation  of  half  plough- 
ing, for  the  purpose  of  raising  the  furrow  sUces  of  the 
turf;  that  is  to  say,  a  slice  is  lifted  up  and  turned 
over  upon  another  by  the  side  of  it  which  has  not  been 
touched  by  the  plough.  This  operation  may  be  per- 
formed with  any  plough  which  has  a  broad  sharp  share, 
provided  it  be  held  in  a  somewhat  inclined  position,  so  that 
on  the  side  on  which  the  yet  untouched  earth  is  situated 
the  share  may  enter  rather  more  deeply,  and  on  that  next 
the  mould-board  the  divided  furrow-dice  may  be  very 
thin,  so  much  so,  indeed,  that  the  low^  angle  of  the 
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plottgh-share  may  meatelj  graae  the  sm&ce  of  th»  ground 
The  plough^shore  is  made  ra^er  wider  than  nsiial^  and  yferj 
diajrp>  and  its  baae  formed  with  a  more  obtuse  angle  than 
would  be  given  to  it  if  it  were  intended  &ir  ordinary 
j^oughing.  The  ftmrow-alioe  detaehed  from  the 
should  n^.  at  most  be  more  than  two  inofaaB  in  thid 
on  the  side  niasct  to  the  untouched  earthy  while  it  should  be 
extremely  thin  on  the  opposite  one. 

When  the  soil  thus  prepared  has  Mosained  for  some 
time  in  this  state,  a  strong  harrow  should  be  passed  over 
it  in  a  contrary  direetion  to  the  ploughing,  m  order  to 
tear  in  pieces  and  break  up  those  shoes  raised  by  the 
ploughs  small  harrows,  having  the  teeth  pointed  and 
curved  in  front,  may  subsequently  be  made  use  of,  to 
detach  the  roots  and  fibres  of  plants  from  the  earth  by 
whidi  they  are  still  surrounded.  When  the  surface  has, 
by  these  means,  again  beocxne  level,  those  strips  of  turf 
which  were  left  untouched  during  the  first  operation 
must,  in  their  turn,  be  raised  and  turned  over  in  a 
similar  manner,  and  subjected  to  the  action  of  the  large 
and  small  harrows.  The  ground  is  thus  covered  wiUi 
the  roots  and  fibres  of  the  plants  of  which  the  turf  was 
composed.  In  dry  weather,  for  it  will  readily  be  con« 
ceived  that  such  is  the  proper  period  for  the  performance 
of  these  operations,  all  these  plants  and  their  roots  are 
oollectod)  first  into  small,  and  subsequently  into  large 
heaps,  for  the  purpose  of  being  burned  on  the  ground. 
A  period  is  chosen  lor  setting  fire  to  these  heaps  when 
the  weather  is  warm  and  th^  is  a  little  wind :  straw, 
peat,  or  dry  leaves,  are  made  use  of  for  the  purpose  <^ 
producing  ignition.  It  is  highly  essential  that  the  burning 
should  be  so  managed  that  the  heaps  may  omsume 
gradually  and  without  flame.  To  edBfect  thiis  they  are 
pressed  down,  and,  when  limited,  covered,  as  occasion 
seems  to  require,  with  earth.  After  they  are  totally  con- 
sumed, the  ashes  are  spread  over  the  sumce,  and  buried 
by  ploughing  the  ground  as  superfioia%  as  possible. 
Any  kind  of  produce  reouired  by  the  courseof  the  rotation 
may  then  be  sovm.     If,  durmg  tiie  dealing  of  old  forest 
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had,  B  mmiber  <tf  twigs  and  boughs  sfadidd  be  left  which 
caDBot  be  made  use  of  as  fire-^inDod,  and  oi  whidi  it  is 
desirable  to  find  sofme  means  of  getting  rid,  th^  may  be 
used  to  form  the  basis  of  the  heaps  which  are  to  be 
eonsmned ;  and»  by  so  doing,  the  onrning  will  be  ao* 
odented  and  fiMolitated,  and  a  greater  quantity  of  ashes 
fiodaced.  The  turf  may,  however,  be  completely  oon^ 
somed  wiliiout  the  aid  of  any  extraneous  fad. 

Oom{>anilive  experiments,  conducted  on  tiie  most  ex- 
tenshre  scale  both  in  England  and  Scotlrad,  lupre  proved 
tiiat  burning  is  pteferaUe  to  dl  othw  methods  of  dear- 
ing  mieuhavated  lands,  espeoidly  when  they  are  of  an 
aigillaoeoos  or  marly  nature.^ 

*  This  wdl  kii«WB  opeftUoti  of  ttgifetdiure,  onoe  m««h  mora  eztenilnty 
pnetbed  in  this  country  than  at  present,  consists  In  paring  off  the  torf  to  a 
depth  of  two  or  three  inehes,  generally  by  a  bieasi-ploagh  worked  by  a  labourer, 
or  by  a  tnrf-parlng  plough  drawn  by  a  bone ;  allowing  it  to  dry,  and  then  bum* 
Jag  it  in  heaps.  It  is  oommonly  best  perfiMrmed  in  the  months  of  Anril  and 
Xay.  It  is  a  practioe  now  nrely  adopted  on  sandy  or  calcareous  sous ;  it  is 
produetirs  of  good  resulti  on  peat,  and  some  kind  of  elay  soil,  but  sTen  there  A 
is  Tery  donbtfol  whether  it  is  the  best  mode  of  treating  Iha  land« 

The  practice  Is  certainly  as  old  as  the  days  of  Virgil,  who  mentions  It  in  the 
first  book  of  the  Georgics.  Endless  have  been  the  theories  broaght  forward  to 
aeeonnt  for  its  operation.  Dr.  Home  thongbt  it  dlspeUed ''  a  toar  Juice"  At>m 
the  land.  {**  Prln.  of  Agr.'*)  Dr.  Darwin  thought  it  produced  "  a  nitrous  salt" 
hi  the  ashes.  "  Kany  such  obscure  causes/'  says  Davy,  '*  have  been  refenvd 
to  for  the  purpose  of  explaining  the  effects  of  paring  and  burning ;  but  I  I^elleTe 
they  may  be  referred  entirely  to  the  diminution  of  the  coherence  and  tenacity  of 
days,  and  to  the  destruction  of  inert  and  useless  vegetable  matter,  and  its  con* 
version  into  a  manure.  AH  soils  Uiat  contain  too  much  dead  vegetable  fibre, 
and  which  consequently  lose  from  one-third  to  one>half  of  their  weight  by  ia« 
cineralion»  and  all  such  as  contain  their  earthy  constituents  in  sn  ImpiJpable 
state  of  division,  such  as  the  stiff  days  and  marls,  are  improved  by  bursUngi 
but  hi  coarse  sands,  or  lich  soils,  contahiing  a  great  mixture  of  the  earths,  and 
In  all  cases  in  which  the  texture  is  already  soffldently  loose,  or  the  organiaable 
matter  sofileienUy  soluble,  the  prooeis  of  torriihetlon  cannot  be  usdhL    All 

Sure  silicloas sands,**  adds  Davy,  "  must  be  injured  by  it;"  and  here  practice 
I  found  to  aooord  with  theonr*  Arthur  Young  found  *'  burning  injured  sand  ;** 
and  an  Intelligent  former  In  Monnt's  Bay  told  me  that  he  had  pared  and  burned 
a  smaU  field,  several  years  ago»  whlcb  he  had  not  been  able  to  bring  again  into 
good  condition*  I  examined  the  spot ;  the  grass  was  veiy  poor  and  scanty^ 
and  the  soil  a  sUlecous  sand. 

The  process  of  paring  and  burning,  therefore,  seems  to  be  most  adapted  for 
peaty  or  clay  lands ',  for,  as  Davy  continues, "  The  process  of  burning  renders 
the  soU  less  compact,  less  tenacious  and  retentive  of  moisture  i  and,  when  pro* 
perly  applied,  may  convert  a  matter  that  was  stiff,  damp,  and  In  consequence 
cold,  into  one  powdery,  dry,  and  warm,  and  much  more  proper  as  a  bed  for  vsge* 
table  Ufo.** 

Davy  examined  three  specimens  of  the  ashes  from  different  lands  that  had 
undergone  paring  and  bnnilng.  "  The  great  objection,"  he  adds, ''  to  this  opera* 
tkm  is  that  it  destroys  vegetable  and  animal  niattv^  or  the  qiannre  ht  the  soll| 
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Freqnentiy,  when  the  surface  (^  newly  cleared  land 
is  uneven,  it  is  necessary,  in  the  first  place,  to  smoothe 
and  level  it,  in  order  to  facilitate  its  cultivation 
and  render  its  surface  homogeneous,  or,  in  other 
words»  more  uniform  in  quality.  This  operaticm  is 
attended  with  great  labour  and  expense,  and  locality 
can  alone  determine  the  most  advantageous  modb 
of  conducting  it.  When  the  inequalities  of  the  surface 
are  veiy  dose  together,  they  may,  in  general,  be  reduced 
by  throwing  the  earth  firom  the  tops  of  the  ridges  or  eleva- 
tions into  the  hollows  with  spades  or  some  other  similar 
implement  of  manual  labour.  For  this  purpose,  men  are 
stationed  at  certain  distances  proportionate  to  their 
strength,  and  employed  in  throwing  tne  earth  which  they 
have  either  raised  or  received  from  those  next  above 


but  in  cases  In  which  the  textare  of  Its  earthy  Ingredients  is  permanently  Im- 
proTed,  there  is  more  than  a  compensation  for  this  temporary  disadrantage. 
And  in  some  soils  where  there  is  an  excess  of  inert  yegetable  matter,  the  de« 
stnictlon  of  it  must  be  boieflclal ;  and  the  carbonaceoos  matter  remaining  in 
the  ashes  may  be  more  nsefbl  to  the  crop  than  the  regetable  fibre  from  which 
it  was  prodaeed."— (Affr.  Chem.  p.  344.) 

Lieblg  thinks  that  all  the  benefit  of  burning  the  soil  is  attributable  to  its  thus 
obtaining  increased  powers  for  the  alisorption  of  ammonhi.  He  says,  **  Soils 
which  contain  oxides  of  iron  and  burned  clay,  must  absorb  ammooJa,  whidi  Is 
IhTOured  by  their  porous  condition ;  they  further  prerent  Uie  escape  of  the  am- 
monia once  absorbed  by  their  chemical  properties.  The  ammonia  absorbed  by 
the  day,  or  ferruginous  oxides,  is  separated  by  erery  shower  of  nin,  and  con* 
yeyed  in  solution  to  the  soil.  Powdered  charcoal  possesses  a  similar  action,  but 
surpasses  all  other  substances  In  the  power  which  it  possesses  of  condensing 
ammonia  within  its  pores,  particularly  when  it  lias  been  preriously  heated  to 
redness.  Charcoal  absorbs  ninety  times  its  volume  of  ammoniacal  gas,  which 
may  1>e  again  separated  by  simply  moistenfaig  it  with  water.'*— (Organic  Chem. 
p.  90.) 

And  it  is  evident,  from  the  experiments  which  Lieblg  gives  at  p.  207,  that 
charcoal  powder  is  a  very  fertilising  application  to  some  pumts.  The  pracUee, 
however,  of  paring  and  buminff  Is  evidently  one  whose  SMlvantages  the  former 
and  the  chemist  wAmit  with  reluctance.  And  It  is  very  probable  that  by  other 
means,  such  as  the  use  of  lime,  ftc,  most  soils  may  be  cultivated  with  more 
advantage  to  the  fermer  by  the  avoidance  of  this  expensive  and  destructive  pro- 
cess. "  My  practice,"  remarks  Mr.  Pearson,  *'  In  the  use  of  turf  far  various 
purposes,  convinces  me  that  all  lands  must  be  injured  by  paring  and  burning, 
save  those  lands,  which  are  few  and  fer  between,  that  possess  too  much  inert 
vcffctable  matter ;  or,  in  other  words,  lands  that  grow  thdr  crops  to  such  a  state 
of  luxuriance,  as  to  prevent  the  desired  intent  of  the  cultivator.  Those  lands 
which  possess  too  much  inert  vegetable  matter  might  also  be  Improved  by 
having  part  of  thdr  subsoils  burned ;  but  not  by  burning  the  turf  even  here,  for 
that  is  the  only  thing  that  can  be  commended  on  the  spot  that  will  cause  fer- 
mentatkm  in  the  sou  when  it  to  ploughed  in."— (Quart.  Jour.  Agr.,  vd.  x.  p. 
653.)— «r9AiM0iiV  Farm€f^9  Bnepelop08diti, 
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them,  and  thus  passing  it  from  the  highest  to  the  lowest 
portions  of  the  land  which  is  to  be  levelled.  Should  the 
distance  be  somewhat  considerable,  it  will  be  necessary 
to  make  use  of  hand-barrows ;  if  it  becomes  still  more  so, 
leoouise  mnst  be  had  to  waggoias,  or,  what  is  still  better, 
to  dnng  carts  with  two  whe^,  or  shooting  carts. 

in  knd  which  has  been  thus  levelled,  it  too  often 
hi^spens  that  the  elevated  spots  are  deprived  of  the  whole 
of  thfik  Y^taUe  soil,  whi(ui  becomes  accumulated  in  the 
bottom  of  the  hollows  ;  this  evil  is  almost  inevitable,  and 
oannot  be  remedied  without  great  labour  and  difficulty. 
Shoold  it  not  be  possible  to  avoid  this  defect  by  throwing 
back  the  higher  stratum  of  the  soil,  it  will  be  necessary  to 
craopensate  the  elevated  portions  by  bestowing  on  them 
a  larger  quaootily  (A  manure  and  more  careful  tillage. 

The  removal  of  kige  stones  often  increases  the  difficulty 
(tf  clearing  an  uncultivated  soil  to  a  considerable  extent, 
and  yet  they  must  be  removed  at  least  as  far  below  the 
snrfiace  of  the  soil  as  the  plough  penetrates  in  its  course, 
otherwise  it  is  wholly  impossible  to  till  the  ground  pro- 
perly ;  should  it  be  attempted  without  this  preliminary 
preparation,  a  great  deal  of  time  will  be  lost  in  plough- 
mg,  and  the  work  is  sure  to  be  badly  and  unevenly  exe- 
cuted; besides,  tiie  implements  made  use  of  are  very 
liable  to  be  broken. 

When  such  atcmes  can  be  made  use  of  in  the  construc- 
tion of  high  roadsi  enclosures  round  the  estate,  or  in  the 
building  of  walls  and  houses,  it  is  by  no  means  uncom- 
mon for  their  value  amply  to  compensate  for  the  expenses 
incurred  in  extracting  and  removing  them.  If  they  can- 
not be  used  in  this  manner,  the  expense  attending  their 
extraction  and  removal  may  be  duninished  by  sinking 
them  in  the  ground  to  a  depth  at  which  they  wfll  not  in- 
terfere with  any  of  the  operations  of  agriculture.  For 
this  purpose,  a  trench  deeper  than  the  stone  itself  is  dug 
all  round  it,  and  it  is  laid  in  the  hollow  thus  formed. 
The  width  and  depth  of  this  hollow  must  be  greater  than 
the  breadth  and  depth  of  the  stonci  and  its  shape  must 
be  so  contrived  that  the  s  tone  when  turned  ov^  may  not 
.  you  II.      .  I4. 
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present  either  of  its  angles  or  edges  to  the  ground.  It  id 
said  that  stones  which  were  once  buried  to  a  proper  depth 
in  the  ground  have  subsequently  been  observed  to  wike 
their  appearance  on  the  sur&ce,  and  it  has  been  found 
requisite  to  bury  them  anew.  There  is  no  doubt  with 
regard  to  the  fact,  but  it  may  be  referred  to  a  cause  alto* 
gether  different  fix)m  the  actual  rising  of  the  stone ;  the 
real  state  of  the  case  is,  that  a  portion  of  the  earth  by 
which  the  stone  was  originally  covered  may  have  been 
carried  away  bv  heavy  rains  or  by  the  action  of  water ;  or 
the  progress  of  cultivation  may  have  insensibly  spread  this 
earth  over  a  greater  extent  of  surface ;  or  lastly,  and  as  is 
the  case  in  my  land,  the  stones  may  have  been  buried  to 
such  a  depth  only  as  would  prevent  their  being  reached 
when  the  land  is  superficially  ploughed,  as  it  used  to  be, 
but  altogether  inst^cient  for  that  purpose  when  the 
ploughing  is  carried  to  the  depth  to  which  I  have  lately 
earned  it.  It  is,  therefore,  necessary  to  dig  a  much 
deeper  trench  for  such  stones  than  at  first  appears  to  be 
requisite ;  and  the  more  so,  as  they  may  otherwise  prove 
injurious  to  the  fertility  of  the  land  in  those  places  where 
they  approach  the  surface. 

If  it  should  be  deemed  expedient  to  carry  the  stones 
off  the  land,  it  will  be  necessary  to  procure  a  cart  adapted 
for  that  purpose,  unless  the  carrying  take  place  during 
the  winter,  when  it  can  be  performed  by  means  of 
sledges. 

Very  large  stones  must  be  blasted,  especially  if  they 
are  to  be  made  use  of  for  the  purpose  of  building.  The 
most  usual  mode  of  conducting  this  operation  consists  in 
the  use  of  gunpowder ;  but  the  execution  of  it  should  be 
entrusted  to  those  only  who  have  had  experience  in  such 
matters,  and  who  possess  the  proper  instruments  for  the 
purpose.  Many  imprudent  individuals  have  paid  with 
their  lives,  or  their  health,  the  forfeit  of  their  want  of 
caution  or  skill  in  this  operation ;  besides,  the  price  of 
gunpowder  causes  it  to  be  attended  vrith  no  trifling  ex- 
pense.  There  is  also  another  method  of  proceeding 
which  possesses  all  the  advantages  of  the  last  mentioned 
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ane  without  its  disadvantages.    This  consists  in  heating 
the  stone  to  a  high  degree,  by  means  of  a  very  fierce  fire 
applied  to  one  part  of  it  only,  and  thns  expanding  it  con- 
siderably.    When  the  stone  has  been  thus  made  intensely 
hot,  water  is  poured  upon  it  to  make  it  crack,  the  effect 
being  accelerated  by  powerful  blows  given  with  very  heavy 
hammers ;  this  latter  expedient  is  not,  however,  absolutely 
necessary.     A  third  method  consiste  in  piercing  the  stone 
in  the  direction  of  its  veins,  and  introducing  into  the  hole 
a  cleft  cylinder  of  iron,  and  then  driving  a  wedge  of  the 
same  metal  in  between  the  two  halves  of  the  cylinder. 
This  mode  of  proceeding  soon  causes  the  stone  to  split ; 
and  although  it  takes  longer  time,  and  requires  more 
labour  than  the  others,  it  has  a  decided  advantage  over 
them  in  furnishing  building  stones  of  much  greater  beauty 
and  with  flatter  surfaces.    Finally,  a  quantity  of  water 
may,  during  the  winter  season,  be  introduced  into  a  hole 
made  in  the  stone  to  a  sufficient  depth;  the  aperture 
being  then  closed  with  some  stopper  closely  driven  into 
it.     The  water  contained  in  this  hole  expanding  as  it 
freezes,  exerts  a  force  sufBcient  to  break  in  pieces  the 
strongest  stones. 

Quicklime  thoroughly  calcined  is  the  most  efficacious 
manure  for  newly  cleared  land,  especially  if  the  upper 
stratum  of  the  soil  contain  a  considerable  quantity  of  un- 
decomposed  vegetable  substences.  On  land  of  this  de- 
scription, it  is  scarcely  possible  to  apply  lime  in  too 
large  quantities.  Many  agriculturists  have  found  it 
highly  advantageous  to  use  as  much  as  five  winspel  per 
acre,  when  the  price  has  been  moderate.  If  this  sub- 
stance is  spread  over  the  surface  of  the  ground  previously 
to  the  ploughing,  and  the  tillage  repeated  several  times 
during  the  summer,  in  order  to  effect  a  complete  admix* 
ture  of  the  lime  with  the  soil,  the  former  soon  decom- 
poses  all  the  vegeteble  matters  and  converts  them  into 
veiy  fertile  humus.  It  likewise  absorbs  the  acidity  of  the 
soil,  and  that  tannin  which  is  so  injurious  to  vegetotion ; 
kills  worms  and  insecte,  which  sometimes  multiply  in  land 
of  this  description  to  such  m  extent  as  totally  to  destroy 
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the  first  crops  sown  upon  it  after  it  has  been  cleared. 
When  newly  deared  ground^  rich  in  vegetable  matt^^ 
has  been  thus  manured,  the  most  exhausting  crops,  even 
rape,  may  be  grown  upon  it. 

It  must,  however,  be  understood  that  lime  is  {Hoduc- 
tive  of  but  little  effect  upon  a  poor  soil  which  contains 
only  a  small  proporticm  of  vegetable  matter. 

The  soil  of  furze  lands  is  not  always  sterile :  its  lower 
stratum  often  consists  of  a  fertile  clay»  which  amply  repays 
the  expense  of  clearing.  Such  soils  also  contam  humus, 
but  it  is  of  a  particular  kind,  and  by  no  means  favourable 
to  the  growth  of  anything  but  fdrze. 

A  year  before  the  time  appointed  for  breaking  up  a 
soil  of  this  description,  the  furze  should  be  set  on  fire 
during  dry  weather,  after  having  previously  been  allowed 
to  shoot  up  in  all  its  luxuriance.  In  order  to  prevent  the 
fire  fix)m  extending  beyond  that  portion  oi  ground  which 
is  to  be  broken  up  and  brought  into  cultivation,  an  event 
which  might  be  attended  with  considerable  danger  and 
damage  by  exteiding  the  fire  to  neighbouring  forests  or 
plantations,  care  is  taken  to  surround  the  space  on  which 
the  furze  is  to  be  burned  with  a  wide,  shallow  trench. 
The  fire  does  not  kill  the  forze ;  on  the  contrary,  the 
plants  put  forth  an  abundance  of  new  shoots  on  the  fol- 
lowing spring.  These  young  sprouts  of  the  furze  are  so 
grateful  to  sheep,  that  in  some  places  the  plant  is  set  on 
fire  solely  for  the  purpose  of  obtainiuff  them.  The  ground 
is  then  well  stocked  with  sheep,  care  being  taken  to  select 
for  that  purpose  a  breed  which  wiQ  aceonunodate  them- 
selves to,  and  thrive  on,  the  young  furze.  During  the 
ensuing  winter  the  soil  is  broken  up,  and  on  the  following 
smnmer  ploughed  two  or  three  times ;  and,  if  possible, 
sheep  are  penned  upon  it.  This  mode  of  jupoceedmg,  and 
the  manure  resulting  from  the  sheep-fold,  is  peculiarly  well 
adapted  for  the  purpose  of  decomposing  the  humus  of 
furze,  sheep  dung  contaimng  a  considerable  quantity  of 
ammonia. 

Very  little  benefit  is  dmved  from  the  use  of  lime  alone 
when  ai^lied  to  deared  fiirze  \md :  :Ae  aisles  of  wood, 
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and  ev^i  of  ttirf,  are  much  more  ^Scacioiis.  ArgillaoeouB 
marl  combined  with  ammal  manure  is  productive  of 
oonaiderable  effect  upon  such  land. 

On  a  deanngof  tills  nature,  it  is  best  to  begin  by 
sowing  buck-wheat ;  whidi,  of  all  us^ul  crops,  is  the  one 
that  accommodates  itself  best  to  such  soils,  and  contri- 
butes most  material^  to  change  thdr  nature.  This  kind 
of  ffrain  is  often  sown  upon  a  second  or  third  ploughing, 
without  any  fiutiier  fallowing ;  it  is  vevy  vigorous  and 
luxuriant  in  its  growth,  especially  when  assisted  with  a 
little  stable  manure.  It  can  be  most  advantageously  used 
either  as  green  meat  or  hay,  and  will  thus  become  the 
means  of  producing  the  manure  requisite  for  the  ameUora- 
tion  of  liie  newlv  deared  forze  land.  After  buck-wheat, 
lye  will  usually  be  foimd  to  succeed  best  upon  such  soils; 
but  after  one  crop  of  it  has  been  grown,  the  land  must 
be  left  fw  some  years  in  a  state  of  repose  or  pasturage,  if 
we  would  increase  instead  oi  exhaust  its  fertility ;  and 
in  order  to  lay  the  foundation  of  the  pasturage,  Dutch 
clover  should  be  sown  in  the  spring  among  the  rve. 
Whenever  attempts  are  made  to  obtain  from  laiid  of  this 
nature  all  the  crops  it  is  capable  of  yielding  at  once,  it 
sinks  into  a  more  complete  state  oi  barrenness  than  that 
from  which  it  wais  rescued  bv  the  operation  of  demng. 

To  endeavour  to  dear  and  bring  into  cultivation  a  soil 
which  consists  mtirely  of  sand,  is  a  more  hopeless  under- 
taking than  that  of  building  upon  the  sands.  There  are 
but  two  cases  in  which  such  an  operation  can  be  per- 
formed with  any  degree  of  profit. 

{a)  When  the  land  is  situated  in  the  neighbourhood  of 
towns  where  it  fetches  such  a  high  price  when  cultivated, 
that  it  is  worth  while  to  endeavour  to  form  a  new  stratum 
of  vegetable  mould  upon  it,  by  carrying  to  it  and  mixing 
with  it  a  quantity  of  day,  mortar,  rubbish  from  old  build- 
ings, and  other  kinds  of  matters  condudve  to  vegetation, 
which  may  be  had  in  abundance  in  the  adjacent  town. 

(fi)  Or  when  it  is  situated  where  adequate  artificial  irri- 
gation may  be  ^ven  to  the  sand,  so  that  the  land  may 
be  converted  into  meadows,  or  appropriated^to  the  pro- 
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duction  of  useful  vegetables.  Where  this  cannot  be  done, 
it  is  often  not  only  disadvantageous,  but  exceedingly  dan- 
gerous, to  tiuii  up  a  dry  sandy  soil  covered  only  with  a 
light  stratum  of  turf,  and  containing  not  more  than  five 
parts  in  a  hundred  of  clay ;  especially  when  it  is  situated 
on  an  elevated  spot,  or  in  an  open  plain.  It  has  not  un- 
frequently  happened  that  when  a  piece  of  land  of  this 
nature  has  been  ploughed  up  for  the  sake  of  obtaining 
from  it  a  few  scanty  crops,  whole  tracts  of  fertile  fields 
have  been  laid  waste  by  being  smothered  in  a  doud  of 
this  sand  raised  by  the  wind. 

Should  it  be  deemed  desirable  to  bring  a  less  barren 
sandy  soil  into  cultivation,  the  first  and  most  important 
step  to  be  taken  is  to  surround  and  even  intersect  it  with 
hedges,  so  that  the  wind  may  carry  away  less  of  its 
moisture,  that  effect  which  is  designated  ''  the  chilling  of 
the  soil"  prevented,  and  the  vegetation  protected.  As 
sandy  soils  are  incapable  of  maintaining  anything  like  fer- 
tihty,  unless  frequently  suffered  to  he  fallow  or  converted 
into  pasturage,  at  least  so  long  as  their  nature  remains 
unchanged,  it  is  so  much  the  more  convenient  to  divide 
them  into  enclosures  and  protect  them  with  hedges,  as  by 
this  means  it  becomes  easier  to  keep  cattle  on  them,  and 
the  animals,  when  placed  there,  are  more  sheltered  from 
the  wind,  a  circumstance  which  tends  greatly  to  their  ad- 
vantage. It  is  likewise  of  great  importance  that  such 
tracts  of  sandj  should]  be  protected  from  the  north  and 
north-east  winds  by  plantations  of  lofty  trees. 

It  is  often  absolutely,  necessary  to  fix  and  consolidate 
the  surface  of  a  sandy  soil  by  forming  a  layer  of  turf  upon 
it,  no  matter  how  poor  its  produce  may  be,  for  the 
sake  of  protecting  the  neighbouring  fields  from  the 
devastations  caused  by  the  whirlwinds  of  sand.  It  is 
often  exceedingly  difficult  to  produce  a  growth  of  grass. 
Various  species  of  plants  which  vegetate  in  sand  have 
been  proposed  for  the  purpose,  as  sand  Lyme  grass 
{elymus  arenarins\  sand  sedge  {careos  arenaria),  couch- 
grass  {triticum  repetis),  creeping  bent-grass  {ayrostis  sto^ 
lonifera).     These  plants,  however,  seldom  become  per- 
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fectly  established  on  the  soil  until  the  land  is  protected 
by  hedges,  because  the  shifting  of  the  sand,  when  con- 
stantty  agitated  by  the  wind,  prevents  the  seeds  from 
germinating,  or  at  all  events,  ninders  the  germs  from 
taking  root  in  it,  unless  they  have  been  sown  during  cahn 
and  damp  weather. 

When  the  sand  is  entirely  naked  and  liable  to  be  agi- 
tated by  eveiy  breath  of  wind,  the  only  means  of  avoiding 
the  evils  likely  to  ensue  is  to  enclose  it  by  mean's  of 
hurdles  placed  at  intervals,  and  in  sufficient  numbers  to 
prevent  the  wind  from  acting  upon  or  raising  it.  This 
kind  of  fence  should  not  be  placed  at  those  spots  where 
the  motion  of  the  sand  is  to  be  arrested,  but  where  it 
b^^s  to  assume  a  moveable  character.  Indeed,  it  is 
useless  to  attempt  to  oppose  any  barrier  to  its  progress,  if 
the  cloud  advancing  benind  is  not  also  stopped :  whole 
forests  and  lofty  trees  have  been  known  to  be  buried  in 
this  manner,  even  to  the  very  summits  of  the  highest 
boughs.  But  if  the  motion  ot  the  sand  be  first  arrested 
on  that  side  from  which  the  wind  begins  to  blow,  and  to 
lay  hold  of  it,  and  that  part  protected  from  the  force  of 
the  wind,  then  the  attempt  to  put  a  stop  to  the  aocumu- 
lation  has  some  chance  of  being  attended  with  success. 

These  hurdles  or  fences  are  usually  formed  of  the 
branches  of  the  fir  tree,  and  those  are  chosen  for  the  pur- 
pose which  still  have  their  cones  on,  in  order  that  the  land 
may  thus  be  planted  with  these  trees,  and  they  are  placed 
at  mtervals  of  twenty  or  thirty  paces  apart.  As  soon  as 
the  motion  of  the  sand  is  somewhat  checked,  hedges  are 
planted  extending  from  north  to  south,  and  their  distance 
m>m  one  another  is  regulated  by  circumstances.  If 
the  sand  is  not  very  light,  or  the  wind  very  impetuous, 
these  hedges  may  be  dispensed  with,  and  the  plantations 
of  pine  trees  formed  at  once,  so  that  the  ground  may  be 
covered  with  trees  and  converted  into  forest  land,  which 
is  by  far  the  best  mode  of  turning  soils  of  this  description 
to  account.  It  would  be  useless  to  plant  land  of  a  sandy 
nature  with  fir  trees  without  having  previously  taken  the 
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preeautions  above  mentioned,  unless  indeed  it  had  beeil 
covered  with  grass,  in  which  case  it  may  be  suocessfoUy 
planted.  A  soil  of  this  kind  must  not,  therefore,  by  any 
means  be  completely  iHroken  up,  if  it  is  to  be  planted  with 
trees :  it  should  only  be  ploughed  in  altemi^  strips  in 
the  manner  already  desenbed. 

•  If  a  sandy  soil  is  to  be  made  to  bear  us^ul  grasses,  it 
must  not  be  very  light,  but  must  contain  at  least  ei^t 
parts  in  a  hundred  of  clay.  When  such  is  the  case,  the 
grasses  which  will  be  found  best  adi^ted  for  the  forma- 
tion of  the  turf  are  sheep's  fescue  grass  (festuca  ovinaj^ 
red  fescue  grass  (fe^tuca  rubra)  ^  hard  fescue  grass  (feetuca 
duriusculq),  decumbrat  fescue  grass  (feduca  demtfbeMj, 
sweet  scented  vernal  grass  Canthoaatum  odoraium)^  common 
cat's-tail  grass  (pileum  pratensej^  knot-stalked  cat's-tail 
grass  CpUeum  arenariwnj^  soft  broom  grass  (bftmins 
mollis)^  barren  broom  grass  CbrGinm  aterUisJ^  soft  hdcus 
Cholcus  mcUisJy  meadow  holcus  (holcus  lanatusj^  meadow 
oat  grass  (avena  pratenMj,  caVs-tail  canary  grass 
CphUaris  phkmdesj,  and  rye  grass  CMium  perennej. 
Should  the  soil  contain  some  sHght  portion  of  hmmts, 
there  may  be  added  to  tiiese,  black  medidk  or  nonesudi 
(medicago  IvpuHim),  bird's-foot  trefoil  (htus  comieulaluaj, 
common  bird's-foot  Comithqpus  perpusiUmJ ,  wild  thyme 
(Ihymus  syrpHhimJ,  common  miRr|oram  Corigammi  vtdffarej, 
common  burnet  fpoteriwn  sangmsorbajy  and  Dutdi  clover 
(trefolium  repensj.  If,  at  the  end  of  a  certain  number  of 
years,  a  stratum  of  turf  of  sufficirat  thickness  has  been 
formed,  and  the  land  has  been  used  as  pasturage  for 
sheep,  it  may  with  certain  precautions  be  made  to  yield 
two  crops  of  com ;  but  the  exhaustion  which  will  result 
from  such  a  course  of  proceeding  must  be  compensated 
by  manuring  the  land  with  dung.  The  first  plants  sown 
on  it  should  be  buck-wheat  and  spurrey,  but  they  should 
be  sown  so  late  in  the  season  that  instead  of  ripening  they 
may  be  killed  by  the  frost  and  rot  upon  the  ground. 

Should  there  be  a  quantity  of  marl  or  ai^iUaoeous 
mould  within  a  convenient  distance  of  a  soil  composed 
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entirdy  of  saad,  this  latter  nu^  be  permanmitly  improved, 
and  its  nature  to  a  certain  extent  changed  by  carrying  to 
it  a  portion  of  this  marl  or  mould. 

The  clearing  of  marges  is  an  operation  of  greata*  im- 
portance than  that  of  sandy  soils,  and  one  which  is  not 
unfinequently  productive  of  great  benefit;  but  as  the 
drying  or  drainage  of  sudb  places  constitutes  the  chief 
and  moat  importimt  part  of  such  undertakings,*  I  shall 
defer  treating  of  this  subject  until  we  come  to  speak  of 
draining  generally,  and  the  various  matters  rdating  to  it. 

In  most  cases  great  advantages  result  fraax  lands  being 
OEicIosed  at  the  same  time  that  they  are  cleared ;  and 
besides,  hedges  are  often  indispensably  necessary  for  the 
protection  of  lands  newly  brought  into  cultivation.  For 
this  reason,  therefore,  I  shall  here  state  all  that  I  have  to 
observe  with  regard  to  fences,  &c. 

HEDOESy   FENCES,   AND   ENCLOSURES. 

Great  diversity  of  opinion  exists  with  respect  to  the 
oomparatiYe  advantages  and  disadvantages  of  hedges 
around  arable  land.  However  zealous  the  advocates  of 
hedges  may  be,  there  are,  on  the  oth^  hand,  many  agii<* 
culturists  who,  not  satisfied  with  discouraging  the  forma- 
tion of  them,  even  go  so  £Eir  as  to  recommend  the 
destruction  of  those  already  existing. 

The  following  are  some  of  the  disadvantages  which  are 
attribnted  to  hedges : — 

1.  Ther  take  up  a  great  deal  of  room,  and  occupy 
gnmnd,  the  loss  of  whidbi  is  much  to  be  regretted  when 
the  soil  is  of  a  good  quality. 

2.  Th^  prevent  the  land  fsom  drying,  and,  con- 
se^ntly,  r^ard  the  seed  time. 

S.  They  cause  Hie  formation  of  large  heaps  of  snow, 
which  are  a  Icmg  time  ere  they  melt  and  disperse,  and 
thus  they  prevent  the  plough  from  being  used  at  so  early 
a  period  as  it  otherwise  might.  They  likewise  frequently 
overshadow  and  stifle  those  plants  which  grow  near  them. 

4.  They  are  complete  nurseries  for  weeds.  It  is .  im- 
possible to  destroy  the  noxious  plants  which  grow  in 
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them,  and,  consequently,  these  latter  extend  their  roots 
and  propagate  their  seeds  over  the  whole  of  the  neigh- 
bouring ground. 

5.  They  likewise  afford  refuge  to  insects,  vermin,  and 
various  mischievous  creatures,  and  especially  to  sparrows 
and  mice. 

6.  They  impede  the  cultivation  of  the  fields,  and  es- 
pecially  the  operations  of  the  plough,  by  preventing  it 
from  being  driven  to  the  very  edge  of  the  land,  and 
increasing  the  number  of  turns  which  it  is  compelled  to 
make  in  ploughing  a  given  space,  which  certamly  is  a 
manifest  disadvantage. 

7.  They  interrupt  the  communication  between  the 
fields,  and  often  render  it  necessary  to  take  a  long  circuit 
in  order  to  get  from  one  enclosure  to  another  which  is 
close  by  its  side. 

8.  When  they  have  ditches  by  their  sides,  the  latter 
cannot  always  be  made  in  the  direction  most  favourable 
to  drainage;  so  that  the  water  flows  back  into  them, 
swells  over  on  to  the  land,  interferes  vnth  the  cultivation, 
and  injures  the  crops.  It  is  very  seldom  that  enclosed 
land  can  be  divided  in  such  a  manner  as  to  admit  of  the 
ditches  which  surround  it  serving  at  the  same  time  for 
the  purpose  of  drainage. 

On  the  other  hand,  the  reasons  about  to  be  enumerated 
are  advanced  in  favour  of  enclosures,  and  especially  of 
quickset  hedges : — 

1 .  The  experience  of  all  ages  has  tended  to  prove  that 
fields  surrounded  with  hedges  are  always  much  more 
fertile  than  those  which  are  left  unenclosed.  These  fences 
are  productive  of  beneficial  effects  in  various  ways,  and 
especially  as,  by  obstructing  the  course  of  the  wind,  they 
keep  the  land  at  a  higher  temperature.  In  the  cultivation 
of  gardens,  the  advantages  of  having  the  ground  pro- 
tected by  hedges  or  waUs  from  the  power  and  effect  of 
the  wind,  are  generally  recognised.  It  is  a  well-known 
fact,  that  plants  growing  in  gardens  are  always  inferior 
in  vigoiu'  and  beauty  in  those  parts  where  the  fence  is 
broken..    The  column  of  air  heated  by  the  rays  of  Uie 
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sun  during  the  day,  protects  the  ground  and  the  crops 
fix>m  the  cold  and  chills  pf  night.  Besides,  the  lowest 
stratum  of  air  contains  the  greatest  quantity  of  those 
nutritious  matters  which  are  so  essential  to  the  support 
of  plants ;  it  is,  therefore,  advantageous  to  enclose  this 
column,  and  prevent  it  as  much  as  possible  from  being 
blown  away  by  the  action  of  the  wind. 

2.  Whatever  may  be  the  use  of  fences  in  protectbg 
vegetation,  the  favourable  influence  which  they  exert  upon 
the  health  of  cattle  is  still  more  evident  and  considerable. 
The  more  completely  animals  are  sheltered  from  the  wind, 
the  better  do  they  thrive  while  at  pasturage.  On  this 
point,  the  experience  and  opinion  of  English  agriculturists 
remove  all  shadow  of  doubt ;  and,  consequently,  a  much 
higher  rent  is  paid  in  England  for  pastores  funded 
with  hedges,  than  for  those  which  are  unenclosed,  and 
the  more  so  in  proportion  as  the  enclosures  are  of  smaller 
dimensions ;  that  is  to  say,  in  proportion  as  the  number 
of  fences  is  greater.  According  to  some  agriculturists,  a 
field  of  fifty  acres  divided  into  five  enclosures,  will  fatten 
as  many  cattle  as  sixty  acres  of  land  all  in  one  piece.  ^ 

8.  The  preservation  of  moisture  by  means  of  fences  is 
rather  advantageous  than  injurious.  Dry  and  elevated 
land  is  greatly  improved  by  being  enclosed ;  and  it  is  for 
this  reason  that  the  value  of  a  sandy  soil  becomes  so 
much  increased  when  enclosed  and  subdivided  by  good 
quickset  hedges. 

4.  The  portion  of  ground  occupied  by  the  hedges,  and 
thus  withdrawn  from  cultivation,  is  amply  compensated 
by  the  wood  which  the  hedges  furnish,  especially  in 
countries  where  fuel  is  dear :  the  more  fertile  the  soil,  the 
greater  is  the  quantity  of  wood  which  the  hedges  pro- 
duce ;  and,  at  the  same  time,  the  smaller  is  the  extent  of 
forest  land  existing  in  the  district,  so  that,  were  it  not  for 
the  amount  of  wood  derived  from  the  hedges,  there 
would  be  an  absolute  scarcity  of  fuel. 

*  And  because  while  the  cattle  are  feeding  in  one  enclosure,  the  grass  shoots 
up  again  undistarbed  in  the  others,  without  being  trampled  upon  by  the  feet  of 
the  animals,  as  it  would  be  if  the  several  spaces  of  ground  were  not  separated 
by  any  enclosures. 
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The  other  disadvantages  of  which  hedges  and  endo- 
sures  are  said  to  be  productive^  are  not  of  the  slightest 
importance,  and  may  easily  be  remedied,  provided  that 
care  is  taken  to  keep  the  &nces  in  good  conditioni  and 
prevent  them  from  beoomii^  inSssted  with  weeds. 

From  these  contradictory  opinions  the  following  results 
must  be  deduced : — 

1.  A  great  number  of  hedges  may  be  injurious  to  a 
soil  which  is  naturally  damp  and  moist,  by  prevmting  it 
from  drying  quickly.  On  land  of  this  nature  the  hedges 
ought  always  to  be  removed,  excepting  in  the  neighbour- 
hood  of  the  ditches.  While,  on  the  other  hand,  hedges 
are  exceedingly  useful  in  dry  situations,  and  on  %ht 
sandy  soils ;  and  their  utility  m  such  places  increases  in 
proportion  with  their  numb^.  On  land  of  this  descrip- 
tion, the  advantages  resulting  from  hedges  greatly  over- 
balances the  defects  with  which,  in  some  respects,  they 
are  chargeable. 

2.  If  land  be  constantly  kept  in  a  state  of  cultivation 
and  used  as  arable  land,  and  sown  ev^  year,  then  the 
utility  of  hedges  is  not  so  great,  and  may  even  be  coun- 
terbalanced by  the  impediments  and  loss  of  time  which 
they  occasion  in  the  various  operations  of  tillage,  and 
especially  in  ploughing.  But  if  the  land  be  devoted,  at 
alternate  intervals  to  the  pasturage  of  cattle,  or  converted 
into  permanent  artificial  meadows,  then  the  advantages 
of  hedges  preponderate  over  their  disadvantages,  because 
th^  greatly  &cilitate  the  keeping  of  cattle,  and  provide  a 
beneficial  protection  for  them.  This  last  consideration  is 
an  induc^nent  to  choose  that  period  for  the  cutting  down 
of  hedges  in  which  the  land  is  devoted  to  the  first  crop  of 
com,  so  that  they  may  shoot  up  afresh  by  the  time  it  is  again 
converted  into  pasturage.  In  order  that  this  may  be 
effected,  the  course  of  the  rotation  must  extend  through 
several  years,  as  ten  or  twelve  for  example. 

The  same  considerations  will  determine  the  propriety 
of  giving  greater  or  less  extent  to  the  enclosures.  If  the 
soil  be  moist,  and  intended  principally  for  the  growth  of 
com,  the  enclosures  should  be  tolerably  large ;  but  if,  on 
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the  contrary,  the  land  be  dry,  and  intended  chiefly  for 
the  maintenance  of  cattle,  it  will  be  found  advantageous 
to  divide  it  into  smaller  parts. 

There  are  two  principal  kinds  of  fences — dead  fences 
and  miek  fences^  the  latt^  of  which  are  g»erally  desig- 
nated hedges. 

Fences  of  the  former  class  are  attended  witii  a  disadvan- 
tage  from  which  those  appertaining  to  the  latter  are  free, 
¥12.,  that  they  gradually  become  deteriorated  from  the 
time  of  their  erection ;  whereas,  the  latter,  provided  pro- 
p^  care  and  attention  be  bestowed  upon  them,  become 
bett^  and  better  every  day. 

The  following  are  the  dead  fences  in  most  common 
use:~ 

1.  WaUa. — ^This  description  of  fence  can  only  be  used 
in  those  places  wh^ie  there  is  an  abundance  of  stone 
adapted  m  the  formation  of  it. 

It  is  only  aimmd  yards  and  gardens  that  walls  are 
built  with  mortar;  those  which  surround  fields  are 
seldom  or  never  constructed  in  this  manner. 

We  often  see  estates  surrounded  with  dry  walls,  built 
ratiiely  with  the  stones  collected  on  the  estate  itself,  or 
in  the  neighbourhood,  and  joined  tc^ther  with  moss  or 
turf.  If  we  would  Imve  these  walls  at  all  durable,  they 
must  be  partly  composed  of  large  flat  stones,  by  means 
of  which  some  degree  of  uniformity  may  be  givca  to 
their  ext^nal  sides.  If  say  stones  can  be  found  of  sufii- 
dent  siae  to  pass  tiurough  the  whole  thickness  of  the  wall, 
the  solidity  of  the  latter  will  be  increased  i  roimd  stones 
may  be  used  for  the  inside  of  the  wall  and  for  filling  up 
the  empty  iqpaces.  Should  the  number  <^  flat  stones  be 
small,  the  wall  must  not  be  built  very  high :  it  may  then 
be  covered  with  turf,  and  gooseberry,  or  other  bushes 
which  grow  very  well  in  such  situations,  planted  on  it. 
The  roots  cf  these  bashes  penetrate  into  the  earth  idiich 
18  placed  between  the  storcs,  and,  consequently,  tend  to 
increase  the  solidity  of  the  wall ;  and  what  is  of  still 
more  eonsequence,  they  likewise  increase  its  height,  and 
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oppose    an    obstacle   to   the    intrusion    of  men    and 
animals. 

Stones  are  sometimes  used  to  form  low  walls  or  para- 
pets, broad  at  the  base,  but  narrow  or  rounded  at  the 
top.  In  these  the  stones  are  mixed  with  earth  or  turf, 
and  covered  with  the  same  material :  such  bushes  as  will 
grow  there  are  planted  on  the  top  to  form  a  hedge. 

The  chief  advantage  of  walls  and  fences  of  this  de- 
scription is,  that  they  occupy  but  little  space,  and  allow 
of  the  ground  being  ploughed  up  to  their  very  bases. 
Even  if  they  are  not  very  durable,  it  is,  at  all  events, 
easy  to  keep  them  up  and  repair  them  when  the  requi- 
site materials  are  to  be  found  on  the  spot.  It  is,  there- 
fore, exceedingly  desirable  that  they  should  be  erected  in 
all  places  where,  in  order  to  give  value  to  the  land,  it  is 
necessary  to  clear  the  fields  of  stones,  and  where  there  is 
no  means  of  makmg  a  better  use  of  such  stones. 

Sometimes  it  is  considered  suffident  to  mark  out  the 
boundaries  of  the  fields  by  lines  of  stones  sufficiently 
high  to  stop  the  teams;  and  occasionally  a  hedge  is 
planted  behind  these  border  marks,  for  the  purpose  of 
protecting  them.  Sometimes,  too,  these  stones  are  used 
to  form  a  path  for  foot-passengers  when  the  road  is  full 
of  water,  in  order  that  they  may  not  trample  upon  the 
ground  in  which  the  seed  is  sown. 

Those  walls  of  earth,  either  in  a  soft  or  hardened  state, 
which  are  found  in  some  countries,  but  which  are  more 
frequently  used  for  the  purpose  of  enclosing  yards  and 
gardens  than  arable  land,  last  but  a  very  short  time  and 
require  firequent  renewal.  Sometimes  it  is  not  thought 
inconvenient  to  renew  them,  because  the  clay  of  which 
they  are  constructed  acquires  considerable  fertility  by 
being  exposed  to  the  influences  of  the  atmosphere,  and 
greatly  enriches  those  soils  on  which  it  is  placed,  espe- 
cially  when  these  walls  have  been  erected  in  villages,  or 
in  the  neighbourood  of  dung-heaps,  and  the  clay  has 
consequently  become  impregnated  with  nutritious  mat- 
ters.    But  the  clay  used  for  this  purpose  must  be  pro* 
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curable  in  the  immediate  vidnity ;  for  the  carriage  of  it 
from  any  considerable  distance  would  be  attended  with 
an  expense  which,  from  the  perishable  nature  of  the  walls, 
would  soon  become  enormous. 

Rnces  of  dead  wood.  These  fences  are  sometimes 
constructed  by  means  of  posts  fixed  in  the  ground,  and 
thus  made  to  form  palings  of  various  kinds.  Pieces  of 
spHt  wood,  the  points  of  which  are  fastened  to  a  cross 
piece  either  by  nails  or  jointa,  or  which  are  attached  to 
one  another  by  means  of  sticks  woven  among  them  like 
hurdles,  fonn  a  kind  of  fence  which  consumes  more 
wood  than  any  other,  and  yet  possesses  but  Uttle  dura- 
bility. Posts  driven  into  the  ground  to  sustain  rods  or 
lathes  extending  from  one  to  another,  and  fitting  into 
holes  or  mortices  made  for  the  purpose,  form  a  fence  which 
is  capable  of  preventing  the  egress  of  large  cattle,  but 
which  will  not  keep  in  smaller  animab,  unless  the  cross 
pieces  are  very  numerous  and  placed  very  closely  toge- 
ther, in  which  case  the  posts  wiQ  be  considerably 
weakened  by  the  closeness  of  the  holes  bored  in  them. 
On  this  account,  some  persons  merely  place  the  posts 
side  by  side,  and  connect  them  together  with  rough  pieces 
or  branches  of  wood. 

I  shall  not  enter  into  a  description  of  the  other 
varieties  of  lath  fences,  or  of  the  more  compUcated  forms 
of  paling,  because,  on  account  of  the  expense  of  erecting 
them  and  keeping  them  in  repair,  they  can  scarcely  be 
made  use  of  excepting  for  the  purpose  of  enclosing  gar- 
dens ;  still  less  shall  I  stop  to  give  an  account  of  those 
which  are  made  of  boards  joined  or  nailed  to  each  other. 

Fences  are  sometimes  made  of  pieces  of  wood  twisted 
together,  where  plenty  of  branches  can  be  obtained. 
This  forms  a  soUd  and  durable  fence,  especially  when  the 
separate  pieces  which  support  it  consist  of  wood  which 
takes  root  and  continues  to  vegetate  for  some  time. 
Fences  of  this  kind  are  constructed  in  various  ways. 
All  those  formed  of  dry  wood,  though  still  often  met 
vrith  in  various  parts  of  Germany,  will  soon  be  pro- 
scribed,  because  the  scarcity  of  wood,  or,  at  all  events 
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the  great  economy  which  is  introduced  into  the  use  of  it, 
will  not  allow  the  continuance  of  such  a  practice.  In 
villages,  where  f^ces  of  this  sort  are  usually  found,  they 
have  the  great  disadvantage  of  communicating  fire  from 
one  cottage  to  another  with  almost  incredible  rapidity ; 
so  that  when  a  fire  breaks  out,  if  these  fences  are  not 
quickly  pulled  down,  a  whole  village  becomes  in  a  few 
moments  a  prey  to  the  devouring  dement. 

Moundsy  or  ran^arta,  or  banJks  of  earth.  These  are 
usually  defended  on  both  sides  by  ditches,  from  which 
the  earth  of  which  they  are  formed  was  dug.  They  are 
usually  covered  with  a  hedge  jdanted  on  the  top ;  or,  if 
the  land  be  well  drained,  it  may  be  planted  on  the  sides 
or  on  the  edges  of  the  ditches. 

The  most  solid  banks  of  this  description  are  formed  of 
turfs  placed  one  upon  the  other ;  and  on  sandy  soils  they 
can  scarcely  be  made  in  any  other  way.  But  as  it 
seldom  happens  that  it  is  possible  to  obtain  the  turf  for 
the  formation  of  these  banks  from  any  extraneous  source, 
it  is  necessaxy  that  land  which  is  to  be  thus  surrounded 
should  not  only  be  covered  with  a  stratum  of  turf,  but  be 
continued  in  that  state  for  several  years,  in  order  that  the 
stratum  may  have  acquired  sufficient  consistence  for  the 
purpose.  This  kind  of  fence  is  generally  adopted  where 
the  object  of  enclosing  land  is  to  bring  old  pastures  into 
cultivation  and  to  prevent  ingress. 

These  banks  certainly  take  up  a  great  deal  of  room ; 
their  breadth,  including  that  of  the  ditches,  amounting  to 
sixteen  or  eighteen  feet :  the  inner  ditch  may,  however, 
be  gradually  diminished  iti  lH*eadth. 

The  following  are  the  principal  operations  relating  to 
the  formation  of  these  banks.  The  lines  which  deter- 
mine their  width  are  traced  by  means  of  a  cord  and  a 
spade;  the  space  usually  allowed  is  eight  feet.  The  space 
assigned  to  tne  ditches  is  marked  out  in  a  similar  manner, 
the  [MX)per  width  for  them  at  the  top  being  four  or  five 
feet.  The  surface  of  the  ground  on  which  it  is  intended 
the  bank  should  stand  is  tibien  broken  iqp,  and  the  upper 
k^er  of  the  turf,  for  the  space  of  about  a  square  foot, 
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removed  to  the  depth  occupied  by  the  roots  of  tlie  plants; 
and  the  mould  which  adheres  loosely  to  it  shaken  oft*. 
About  half  a  foot  of  turf  is  left  undisturbed  at  the  edge 
of  the  base  of  the  bank  ;  and  upon  this  border,  on  both 
sides  of  the  bank,  the  first  row  of  turf  slices  is  placed, 
the  surface  on  which  the  grass  grows  being  turned  down- 
wards ;  the  pieces  are  laid  perfectly  level  and  close  to- 
gether, and  somewhat,  although  very  little,  further  back 
than  the  edge  of  the  bank,  so  that  they  may  begin  the 
slope.  The  space  between  the  two  rows  is  filled  up  with 
earth  taken  from  the  ditches :  care  is  taken  to  keep  the 
earth  within  the  space  well  pressed  down,  and  in  a  level 
with  the  layer  of  turf.  A  second  row  of  turfs  is  then 
placed  on  the  first  one,  and  the  pieces  composing  the 
latter  are  carefully  disposed  so  as  to  cover  the  joinings  of 
the  former ;  the  arrangement  of  them  being  similar  to 
that  of  tiles  upon  a  roof.  The  second  row,  as  well  as  the 
following  ones,  ought  each  to  be  a  little  way  further  back 
than  the  edge  of  the  one  which  preceded  it,  in  order  that 
the  slope  may  be  regularly  continued.  The  best  mode  of 
regulating  this  slope  is  to  provide  the  workmen  with 
gauges  made  of  laths  united  together,  and  constructed  in 
such  a  manner  as  to  determine  both  the  size  and  form  of 
the  bank.  These  may  be  placed  at  certain  intervals,  and 
lines  stretched  from  one  to  another.  When  the  height  of 
the  bank,  measured  from  its  base,  is  to  be  about  three 
feet  and  a-half,  the  breadth  of  the  ridge  may  be  three 
feet ;  the  slope  of  the  sides  being  such  as  to  reduce  the 
eight  feet  of  the  base  to  this  width  of  three  feet  at  the 
summit.  In  arranging  the  turfs,  care  must  be  taken  to 
place  that  edge  which  is  most  evenly  cut  outwards ;  this 
edge  should  Ukewise  be  cut  in  a  (firection  parallel  with 
the  surface,  so  that  it  may  naturally  tend  to  form  the 
slope.  Where  such  is  not  the  case,  when  the  bank  is 
finished  all  the  irregularities  must  be  cut  away,  so  as  to 
form  an  even  surface.  Each  row  of  turfs  should  be  care- 
fidly  beaten  down,  and  flattened  on  that  which  precedes 
it,  but  not  so  violently  as  to  break  it.  It  has  abeady 
been  obsei-ved  that  the  space  between  the  two  rows  must 
yoL.  II.  M 
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be  tilled  up  with  earth  and  well  beaten,  so  as  always  to 
form  an  even  surface. 

This  operation  is  usually  commenced  in  the  autumn, 
and  continued  until  the  bank  has  attained  the  height  of 
a  foot  and  a«half  or  two  feet :  it  is  then  left  in  that 
state  during  the  whole  winter,  in  order  that  the  earth 
may  have  time  to  sink  down  and  become  compact.  The 
operation  is  finished  as  early  as  possible  in  the  following 
spring,  before  the  weather  becomes  very  dry,  in  order 
that  the  turf  may  have  time  to  recommence  vegetation. 
Those  shoes  of  turf  which  have  been  cut  may,  without 
incurring  injmy,  be  suffered  to  remain  in  that  state 
during  the  whole  of  the  winter;  they  must  not,  however, 
be  piled  one  on  the  other,  but  spread  over  the  ground  in 
their  natural  position. 

If  the  turfs  cut  from  the  bottom  of  the  bank  and  the 
surface  of  the  ditehes  be  not  sufficient  to  form  the 
mound,  a  point  about  which  no  general  rule  can  be  laid 
down,  since  it  depends  on  the  greater  or  less  thickness  of 
the  turfs,  it  will  become  necessary  either  to  take  up  the 
8ur£ace  of  a  large  portion  of  the  gromid,  or  to  obtain 
turfs  from  elsewhere.  The  latter  course  must  likewise 
be  resorted  to,  when  banks  are  to  be  formed  in  places 
where  grass  does  not  grow.  When  the  proper  inclina- 
tion is  given  to  eax^h  side  of  the  bank,  the  earth  taken 
out  of  the  ditehes  will  be  exactly  sufficient  to  fill  up  the 
empty  space  between  the  turfs. 

When  the  soil  is  very  argillaceous,  and  possesses  a 
considerable  degree  of  tenacity,  the  use  of  tmf  in  form- 
ing the  bank  may  be  dispensed  with.  In  such  a  case  it 
will  be  sufficient  to  cover  the  surface  only  with  turf,  after 
the  bank  has  been  formed  of  the  earth  taken  from  the 
ditehes.  Should  the  soil  be  naturally  humid,  this  latter 
mode  of  proceeding  is  more  to  be  depended  on  than  any 
other,  because  the  turfs  obtained  from  such  a  soil  being 
naturally  spongy,  and  fiiU  of  moisture  and  moss,  soon 
decompose  and  fall  to  pieces  when  laid  one  upon  the 
other.  Wliere  merely  sufficient  turf  is  required  to  form 
this  covering,  the  quantity  raised  from  the  surface  of  the 
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ditches  will  in  general  suffice ;  and,  in  this  case,  the  grass 
bearing  soil  at  the  bottom  of  the  bank  need  not  be  dis* 
turbed,  but  may  at  once  be  covered  ^ith  the  earth  taken 
from  the  ditches,  and  the  bank  constnicted  of  the  form 
already  described.  But  then  greater  care  must  be 
taken  in  cutting  the  tui£i  witii  iniich  the  bank  is  to  be 
covered,  and  especially  when  they  ara  thick.  They  must 
be  cut  in  a  direction  oblique  to  their  surface,  so  that,  when 
placed  upon  the  slope,  they  may  fit  into  each  other 
exactly,  and  the  lower  edge  of  each  turf  mi^  adjust  itself 
.above  the  upper  edge  of  that  which  lies  oelow  it.  It 
will,  of  course,  be  understood,  that  this  covering  up  of 
the  bank  must  be  conmienced  from  the  bottom;  it  k 
likewise  necessary,  not  only  that  the  first  row  of  turfs 
should  be  of  the  same  width  throughout,  but  also  that 
aU  the  individual  pieces  of  which  it  is  composed  should 
be  of  one  uniform  breadth.  When  this  first  row  is 
finished,  another  is  placed  upon  it,  the  turfs  being  ad« 
justed  to  each  other  with  all  possible  nicety,  and  so  as 
to  join  evenly  tog^her,  with  the  lower  edge  of  one  row 
slightly  overlapping  the  upper  edge  of  the  one  beneath 
it.  Before  the  tui&  aie  put  on,  the  earth  should  be  well 
beaten,  so  that  it  may  present  an  even  surface,  and  that 
no  holbws  may  be  fom^  in  it. 

A  hedge  should  then  be  planted  either  on  the  top  or. 
at  the  siSd  of  the  bank,  and  in  a  manner  which  we  shall 
presently  describe. 

In  moist  situations,  ditehes  without  banks  are  pr&* 
ferable  for  the  formation  of  enclosures :  we  shall  treat 
more  at  large  of  the  manner  in  which  these  should  be 
formed  when  we  come  to  consider  the  subject  of  drying 
and  draining  soils. 

The  planting  of  quickset  hedges  is  effected  in  various 
wa]^;  sometimes  on  raised  banks,  at  others  on  level 
ground.  These  hedges  are  composed  of  various  plants  5 
sometimes  of  one  species  only,  at  others  of  sc\'eral 
mingled  together.  Tlie  following  arc  the  plants  generally 
selected  for  this  puri)ose,  and  best  adapted  for  it  :— 

White  or  hawthorn   {crate</m  o.vyacanih(i)y    dog   or 

M  % 


172  AGRICULTURE. 

wild-rose  (:rosa  caninis),  hazel-nut  tree  {corylus  avilland)^ 
elder  tree  {sambuca  nt(/ra),  hornbeam  {carpinus  betulns)^ 
gooseberry  bush  {yibes  ffrossidaria),  black-thorn  {prunus 
spinosa),  common  birch  {betula  alba),  narrow  leaved 
English  elm  {idmus  campestris),  willows  and  osiers  {salia?), 
acacia  (robinia  pseudacacia),  brooms*  {genista) y  common 
privet*  {luj/ustrum  vulgare). 

The  common  barberry  [barberia  vulgaris)  was  formerly 
often  used  for  this  purpose,  but  its  use  is  now  quite 
abandoned ;  indeed,  it  has  been  discovered  that  this  plant 
is  very  injurious  to  the  com  growing  in  its  neighbourhood, 
and  that  its  pernicious  influence  wDl  extend  to  a  period 
of  fifty  paces. 

Among  this  number  of  plants,  care  must  be  taken  to 
select  those  which  are  best  adapted  to  the  nature  of  the 
land ;  the  species  which  grow  wild  upon  the  soil  are,  un- 
doubtedly, those  which  it  is  best  capable  of  nourishing, 
and  which  may,  therefore,  with  the  greatest  degree  of  pro- 
babiUty  be  expected  to  thrive  upon  it.  Nevertheless,  when 
a  soil  is  well  prepared,  plants  with  which  it  does  not  at 
first  seem  to  agree,  may  often,  by  dint  of  care  and  culture, 
be  made  to  grow  upon  it.  Wherever  there  is  any  doubt 
with  regard  to  the  subject,  it  is  prudent  to  mix  such 
stranger  plants  with  others  which  are  indigenous  to  the 
soil,  and  may  fill  their  places  should  they  happen  to  fail. 

Of  all  the  plants  used  for  the  formation  of  hedges, 
white-thorn  or  hawthorn  is  the  one  best  adapted  to  the 
purpose.  It  forms  an  almost  impenetrable  fence,  grows 
very  compactly,  and  does  not  throw  out  new  ramifications 
from  its  roots  into  the  surrounding  soil ;  neither  does  it 
choke  the  plants  in  its  vicinity,  nor  spread  out  its  branches 
to  any  very  great  extent ;  and  it  may  be  managed  so  as 
seldom  to  require  cutting,  and  then  not  to  any  great 
extent  at  a  time :  all  animals  avoid  it  on  account  of 
its  thorns.  It  does  not  harboiu*  birds  or  insects,  and 
when  once  fairly  fixed  in  the  soil,  allows  but  few  weeds 

*  The  author  acldi*,  that  in  the  north  of  Germany  that  part  of  these  plants 
which  is  above  ground  ia  often  destroyed  by  the  frost,  but  that  they  put  forth 
fresh  shoots. 


HEDGES,    FENCES,    AND   ENCLOSURES.  173 

to  spring  up  around  it.  But  it  requires  a  good  soil  con- 
taining plenty  of  clay,  or  else  garden  mould ;  and  will 
not  thrive  either  where  the  ground  is  excessively  dry,  or 
where  it  contains  any  great  quantity  of  moisture. 

This  plant  is  sometimes  found  growing  spontaneously 
in  copses,  but  such  an  occurrence  is  by  no  means  usual ; 
the  artificial  planting  of  it  in  nurseries  possesses  great 
advantages  over  any  other  means  which  can  be  resorted 
to  for  the  purpose  of  obtaining  it.  Young  hawthorns 
thus  reared  succeed  much  better  than  those  taken  out  of 
forests,  and  which  have  consequently  grown  up  in  the 
shade ;  the  same  may  indeed  be  observed  with  regard  to 
all  shrubs  used  in  the  formation  of  hedges.  This  cir- 
cumstance should  induce  agriculturists  to  establish  nur- 
series, from  which  they  may  obtain  the  plants  required 
for  the  construction  of  their  hedges.  It  is  trae  that 
these  nurseries  require  great  care  and  attention,  but 
where  this  can  be  devoted  to  them  it  will  generally  be 
foimd  that  the  young  plants  reared  there  are  not  only 
much  better,  but  cost  less  in  the  end  than  wild  ones  taken 
out  of  the  woods  would  have  done. 

White-thorn  is,  of  all  shrubs,  the  one  which  there  is 
the  greatest  difficulty  in  rearing ;  but  in  the  end  it  well 
repays  the  care  requisite  to  ensure  its  success. 

The  seed  of  this  plant,  which  is  enclosed  in  a  red  fruit, 
is  gathered  in  the  autmnn,  and  immediately  sown  in 
rows  in  a  good  soil  which  is  hght  and  not  too  rich,  or 
else  it  is  placed  in  pots  filled  with  good  mould,  and  kept 
during  the  winter  in  a  humid  state  and  in  a  warm  tem- 
perature. It  is  said  that  watering  with  porfc-l»ine  facili- 
tates the  germination  of  this  seed. 

When  the  seed  of  the  hawthorn,  after  having  been 
thus  prepared,  is  put  into  the  ground  at  the  commence- 
ment of  spring,  it  sometimes  shoots  up  and  forms  young 
plants  in  the  first  year ;  whereas  if  this  course  of  pro- 
ceeding be  not  adopted,  it  does  not  spring  up  until  the 
second,  and  sometimes  even  until  the  third  year.  In 
order  to  protect  the  seed  when  placed  in  the  ground  from 
the  attacks  of  insects,  mice,  and  other  vermin,  the  earth 
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rorroandmg  it  is  mixed  with  broken  glass^  or  other  sub* 
stances  of  a  similar  nature^  and  it  lis  then  covered  lightly 
with  earth.  The  nursery  must  be  carefdlly  kept  clear  of 
weeds ;  and,  in  order  to  effect  tUs^  the  rows  in  which  the 
seed  is  sown  shoold  be  kept  quite  distinct ^  so  that  the 
space  between  them  may  be  dug  up  with  the  spade. 

In  the  second  year  after  germination  the  youngplants 
should  be  transplanted*  ^e  tap  root  must  then  be 
pruned,  as  well  as  those  roots  wnich  extend  in  a  hori* 
zontid  direction,  so  that  the  young  plants  may  put  forth 
as  much  fohage  as  possible  round  their  stems.* 

The  hawthorns  are  placed  close  together,  but  in  rows 
sufficiently  distant  from  each  other  to  admit  of  thek  en- 
joying the  influence  of  the  sun  and  air«  The  more 
frequently  the  space  between  these  rows  is  tilled  and 
weeded,  the  better  do  the  plants  thrive.  In  gardens  this 
cultivation  should  be  performed  with  the  spade  or  hand* 
hoe,  but  in  large  plantations  in  the  open  country  it  may 
be  performed  by  means  of  a  plou§^  or  horse-hoe.  In  the 
first  year  the  implements  d  cultivation  should  be  made 
to  approach  as  near  as  possible  to  the  rows,  in  order  that 
the  norizontal  roots  of  the  plants  may  be  thus  cut  off; 
but  in  the  second  year  the  cultivation  should  not  be 
brought  so  near  them ;  finallv,  it  is  not  judicious  to  heap 
the  earth  in  any  considerable  quantities  against  the 
plants.  The  young  hawthorns  should  be  suffered  to 
remain  in  the  bed  for  three  or  four  years,  in  order 
that  they  may  attain  the  condition  most  favourable  to 
their  final  transplantation.! 

Some  jpersons  have  advised  that  a  poor  soil  should  be 
selected  for  these  nurseries^  in  order  that  the  plants  may 

*  I  ettmotbeUere  that  It  If  adfantagMas  to  eiit  away  the  tap  root  of  biuhn, 
the  lateral  roots  of  which  ought  not  to  spread  out  mach.-*FssxcH  Trans. 

t  la  MaMb,  1SS0, 1  cauied  a  qtuuti^  of  hawthorn  aeed  to  he  fowii  in  one  of 
mj  nnneriee  at  Moeea-lomhorda,  which  leeda  I  had  talLon  care  to  bring  into  a 
gormlnatbg  itate,  by  putting  It  in  mould  at  the  commeDcement  of  the  antomn 
of  ISS6,  and  kctpiog  it  daring  the  whole  winter  fai  a  taoiet  state,  aid  at  a  high 
tempcreture.  Mb  eowing  ramisbed  me.  In  the  antumn  of  1826,  ot  in  that 
which  followed  the  fpriog  in  which  it  took  place,  with  VJflOO  plants ;  all  of 
whieh  were  traasplaated  to  the  placei  where  tbew  weio  reqnirad,  either  In  that 
autumn  or  in  the  following  spring,  and  succeeded  perfectly  welL  Some  of  these 
ptanta  had  In  the  year  18C9  attained  a  height  of  l-S8metre0.--FABHca  Tbar9. 


'hedges,  fences,  and  enclosuhes.  J 75 

not  become  habituated  to  a  great  degree  of  fertility. 
Other  agricnltarists  maintain  an  opposite  opinion,  and 
prefer  plants  which  have  acquired  vigour  fix)m  growing  on 
good  grounds. 

When  the  time  comes  for  transplanting  the  hawthorns 
to  the  place  in  which  they  are  to  form  a  hedge,  the  soil 
must  be  well  prepared  to  receive  them.  If  they  are  to 
be  planted  on  a  bank  formed  in  the  manner  already 
described,  their  removal  may  be  effected  as  soon  as  the 
bank  is  finished.  The  best  of  the  soil,  or  that  which  is 
immediately  ov^  the  turf  and  which  becomes  detached 
from  it,  should  be  preserved,  in  order  that  it  may  be 
placed  at  the  top  of  the  bank  and  piled  rotmd  the  roots 
of  the  plants.  But  if  the  hedge  is  to  be  planted  on  a  flat 
surface,  the  best  way  is  to  dig  up  a  strip  of  land  about 
six  feet  wide  and  two  feet  deep.  In  places  where  the 
expense  of  such  an  operation  woidd  be  too  great  to  admit 
of  its  being  executed  on  a  large  scale,  it  will  be  sufficient 
to  till  this  strip  of  ground  several  times  with  a  plough 
during  the  summer,  carrying  the  first  operation  to  the 
utmost  possible  depth ;  by  this  means  the  soil  will  bo 
thoroughly  loosened  and  cleared  of  weeds. 

The  little  trench  in  which  the  young  plants  are  to  be 
placed  must  be  opened  before  wint^  comes  on ;  this 
trench  is  usually  made  about  a  foot  in  depth.  The  soil 
will  thus  become  loosened  and  improved,  partly  by  the 
effect  of  frost,  partly  by  the  influence  which  the  atmos* 
phere  exerts  upon  it  in  the  winter.  The  young  trees 
should  be  planted  as  early  as  possible  in  the  spring,  even 
if  a  continuance  of  cold  weather  and  frost  is  expected, 
and  should  be  put  in  the  ground  immediately  after  their 
removal  from  the  bed;  but  at  this  transplantation 
their  roots  should  not  be  pruned,  but  merely  a  little  cut 
off  thefr  branches.  Care  must  be  taken  to  place  those 
plants  which  are  possessed  of  equal  vigour  as  much  as 
possible  tc^ether ;  while  those  which  are  more  weakly 
should  be  left  in  the  bed,  or  else  planted  together 
in  one  portion  of  the  hedge,  so  that  special  care  may  be 
devoted  to  them.    The  practice  of  mixing  strong  and 

weakly  plauts  together,  though  highly  reeonunenaed  by 
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some  authors,  is  undoubtedly  a  bad  one,  for  it  causes  the 
weak  plants  to  be  impoverished  and  choked  up  by  the 
stronger  ones. 

Should  there  be  at  hand  a  little  black  garden-mould 
or  well  prepared  compost,  it  may,  with  great  advantage 
to  the  plants,  be  put  into  the  trench  above  the  roots ; 
and  the  poor  soil  taken  from  the  bottom  may  then,  with- 
out risk,  be  placed  above  the  mould,  to  prevent  the  weeds 
whose  germs  arc  contained  in  the  soil  from  springing  up. 
The  plants  are  placed  in  a  row  at  intervals  of 
from  six  to  twelve  inches.  If  they  are  vigorous  and 
healthy  they  need  not  be  placed  nearer  to  each  other  than 
twelve  inches.  Sometimes  two  rows  of  hawthorns  are 
planted  for  the  sake  of  obtaining  a  very  strong  hedge, 
but  in  this  case  there  must  be  a  distance  of  at  least  two 
feet  between  the  rows.  Most  cultivators  plant  the  young 
hawthorns  in  an  inclined  position,  and  almost  lying  on 
the  ground,  so  that  they  touch  and  cross  one  another. 
This  is  done  with  the  view  of  making  them  grow  in  this 
obUque  direction,  and  interlace  spontaneously ;  but  the 
result  does  not  always  correspond  with  the  intention :  the 
new  shoots  invariably  grow  in  a  direction  nearer  to  the 
vertical  than  otherwise,  and,  what  is  more,  the  stems 
and  branches  rub  against  and  injure  one  another.  I 
have  always  found  it  much  more  advantageous  to  plant 
the  hawthorn  in  the  ordinary  vertical  dhrection ;  it  is  only 
the  lateral  shoots  which  can  be  made  to  interlace. 

This  interlacing  of  the  branches  is  much  accelerated  by 
tvdsting  the  young  shoots  one  over  the  other,  and  fasten- 
ing them  with  rushes  or  small  osiers  ;  but  this  operation 
is  a  very  troublesome  one,  and  is  therefore  seldom  prac- 
tised, excepting  in  gardens  or  grounds  of  but  small  ex- 
tent. It  may,  in  fact,  be  altogether  dispensed  with, 
since  the  branches  of  hawthorn  gradually  become  naturally 
interlaced,  provided  only  that  the  hedge  be  properly 
attended  to,  and  its  grovdih  not  too  much  checked  by 
the  bushes  being  cut  down  close  to  the  stem. 

In  order  that  the  hedge  may  be  well  clothed  with 
branches  near  the  ground,  it  is  advisable  that  within  a 
year  after  the  hawthorns  have  been  removed  to  their  place 
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of  destination,  they  should  be  cut  down  within  two  inches 
of  the  ground.  They  then  throw  out  a  proportionately 
greater  number  of  lateral  shoots  from  the  stump,  which 
shoots  must  be  allowed  to  grow  freely,  and  not  too  much 
shortened.  When  pruned  mth  the  knife  or  scissors,  ac- 
cording to  the  method  practised  by  gardeners,  it  is  su£S- 
cient  to  cut  away  the  snoots  w^hich  rise  in  a  too  vertical 
direction,  and  suffer  the  lateral  branches  to  grow.  Not 
even  for  the  sake  of  thickening  the  hedge  at  the  bottom 
must  the  principal  branches  be  cut  down  too  low,  or 
pruned  too  frequently,  even  when  they  have  a  tendency 
to  rise  straight  up  in  the  air ;  for  when  that  is  done,  a 
new  tuft  of  shoots  is  put  forth,  and  a  sort  of  crown 
formed  at  the  place  where  these  pmnings  have  taken 
place,  and  the  upper  part  of  the  bushes  become  too  heavy 
in  proportion  to  the  stem ;  which  disposition  of  the  parts 
produces  an  effect  precisely  opposite  to  that  which  was 
intended,  for  the  lower  branches  are  thus  weakened,  and 
the  bottom  of  the  hedge  becomes  more  and  more  naked. 
Hence,  then,  it  is  evident  that  during  the  first  few  years 
the  top  of  the  hawthorns  should  be  only  moderately 
pruned,  and  the  lateral  branches  suffered  to  grow  to  their 
utmost  extent.  It  afterwards  becomes  necessary  to  cut 
them,  but  this  must  not  be  done  in  the  manner  practised 
in  gardens,  the  hedges  of  which  are  trained  to  form  a 
sort  of  perpendicular  wall,  and  are  not  so  thick  at  the 
lower  as  at  the  upper  part ;  on  the  contrary,  the  hedges 
of  which  we  are  sp^ddng  must  be  left  as  bushy  as  pos- 
sible at  the  lower  part,  and  that  thickness  gradually  di- 
minished towards  the  top.  By  a  careful  adherence  to 
this  plan,  they  may  be  made  to  retain  their  form,  kept 
thick  and  well  clothed  to  the  very  bottom,  and  rendered 
impenetrable.  Subsequently,  it  will  be  suflScient  to  prune 
these  hedges  once  in  five  or  ten  years ;  occasionally  cut- 
ting away  those  shoots  which  grow  too  vigorously  at  the 
top,  as  may  appear  necessary.  A  hedge  of  this  kind  may 
be  suffered  to  grow  to  the  height  of  tfiree  feet  and  a-half 
without  ceasing  to  be  well  clothed  with  leaves  and  branches ; 
at  that  height  it  forms   an   excellent  fence,   and   its 
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goodness  is  incteased  in  proportion  as  it  is  wider  near  the 
ground.  A  hedge  of  this  description  lasts  a  very  long 
time ;  some  may  be  found  which  hove  lived  for  upwards 
of  a  century^  and  are  still  in  good  condition. 

Hedges  of  blackthorn  and  dog'ro9e  are  seldom  formed 
by  artificial  planting ;  but^  for  the  most  part,  grow  natu- 
rally, springing  up  from  the  shoots  which  proceed  in 
abundance  from  the  roots  of  these  plants.  Shrubs  of  this 
kind  may  always  be  transplanted  to  any  place,  for  they 
easily  take  root  and  are  very  hardy.  They  are  seldom 
pruned,  but  allowed  to  grow  freely  \  the  only  difficulty 
connected  with  them  is  to  keep  them  within  proper 
bounds,  for  they  have  a  great  tendency  to  extend  them- 
selves and  take  possession  of  the  soil  which  smTounds 
them,  by  means  <^  the  nmnerous  off-shoots  which  their 
roots  send  up.  In  the  formation  of  hedges,  these  shrubs 
are  seldom  used  by  themselves,  but  mixed  with  various 
others* 

Hazel-nut  hedges  are  usually  formed  by  sowing  the  nuts 
in  rows,  on  the  spot  from  which  the  plants  they  are  in- 
tended to  produce  are  required  to  grow.  Such  hedges  thrive 
remarkably  well  upon  newly  formed  banks,  because  the 
soil  of  such  places  is,  in  a  measure,  well  tilled,  and  also 
because  the  turfs  which  they  contain  protect  the  plants 
from  the  effects  of  drought  by  their  decomposition  \  and, 
moreover,  when  planted  thus  high,  they  are  more  out  of 
the  reach  of  weeds  than  when  in  the  open  fields.  The 
land  must  first  be  prepared  for  the  reception  of  these 
plants,  as  well  as  for  that  of  hawthorns,  by  careful  tillage 
with  the  spade  or  plough,  and  then  the  furrow  farmed  in 
which  the  nuts  are  to  be  sown.  This  furrow  should  be 
made  as  early  as  possible,  in  order  that  the  surrounding 
soil  may  have  time  to  become  aerated*  In  the  autmnn, 
the  earth  taken  out  of  the  furrow  should  be  mixed  with 
mud  from  the  bottom  of  ditchesi  or  dry  leaves. 

The  nuts  intended  for  sowing  shonld  be  perfectly  ripe. 
The  best  plan  is  to  select  for  this  purpose  only  such  as  fall 
spontaneously  in  the  autumn,  when  the  branches  which 
l^ar  them  are  shaken.    These  sbotdd  be  kept  during  the 
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winter  in  diy  suid  In  the  spring  the^  mudt  be  placed 
in  the  furrcfw  prepared  for  their  reception,  and  sown  in 
rows  at  intervals  of  four  inches.  I  have  found  that  it  is 
injudicious  to  place  them  in  the  ground  before  the  com- 
mencement  of  winter^  because  they  then  run  a  great  risk 
of  being  eaten  by  mice*  Generally  speaking,  the  plants 
make  their  appearance  in  May^  and  by  the  end  of  the 
summier  have  attained  a  height  of  somewhat  more  than  a 
foot.  When  they  are  too  crowded,  the  alternate  ones 
thoold  be  pulled  up^  and  transplanted  to  places  where 
there  is  room  for  them. 

Hedges  of  hazel-nut  trees  only  require  attention  during 
the  first  year  of  their  growth ;  they  must,  for  that  period, 
be  kept  scrupulously  clear  of  weeds.  Subsequently,  they 
should  be  cut  down  close  to  the  ground  every  nine  or  ten 
years,  and  may  by  this  means  be  made  to  furnish  plenty 
of  wood,  which  is  of  great  use  in  cooperage,  and  they  soon 
shoot  up  afresh  with  renewed  vigour* 

Hornbeam  trees  are  reared  in  nurseries  established  for 
the  purpose.  This  tree  used  to  be  in  great  request  for 
the  formation  of  hedges  in  gardens,  and,  indeed,  when 
well  pruned,  it  constitutes  a  very  compact  green  fence ; 
but  without  such  treatment,  the  lower  part  of  it  soon  be* 
comes  naked,  and  it  has  a  tendency  to  shoot  up  to  a  great 
height ;  in  this  case,  especially  if  it  be  planted  in  double 
wwBf  it  forms  a  fence  like  one  composed  of  stakes,  and 
not  a  hedge,  properly  so  called.  The  same  may  be  observed 
with  regard  to  the  narrav>4eaved  elm,  the  birch,  and  the 
elder  tree,  unless  their  branches  are  occasionally  lopped  so 
as  to  make  them  put  forth  new  shoots,  or  unless  they  are 
subjected  to  the  treatment  which  we  shall  presently 
describe. 

The  rapid  growth  of  the  acacia,  and  the  prickles  with 
which  its  branches  are  armed,  seem  to  render  it  peculiarly 
adapted  for  the  formation  of  hedges ;  and  many  authors 
consider  it  to  be  well  calculated  for  the  purpose ;  never- 
theless,  I  have  never  succeeded  in  formuig  a  compact 
hedge  with  this  tree.  In  fact,  the  acacia  puts  forth  such 
vigonms^isiioots  that  they  soon  become  woody,  and  can- 
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not  easily  be  restrained  within  the  dimensions  of  a  hedge. 
If,  on  the  other  hand,  it  be  allowed  to  grow  upwards,  the 
lower  part  soon  becomes  bare,  and  thus  the  fence  is 
spoiled.  It  is  possible,  however,  that  I  may  not  have 
adopted  the  proper  mode  of  managing  it. 

In  hedges  consisting  of  shrubs  of  various  kinds,  the 
acacia  may  produce  a  very  good  effect  by  means  of  its 
prickles :  but  these  latter  tend  sreatly  to  increase  the 
Sifflcully  of  cuttiBg  ».d  pnming  &  hige.,  md  bendtog 
and  interlacing  the  branches  in  order  to  render  the  fence 
compact. 

Hedges  of  prickly  broom  may  easily  be  raised  from  the 
seed,  by  sowing  it  in  the  spot  on  which  it  is  intended 
that  the  plants  should  grow ;  they  form  a  tolerably  com- 
pact fence,  and  possess  but  one  bad  quahty,  which  is^  that 
during  severe  winters  they  are  almost  invariably  killed 
by  frost. 

Privet  hedges  do  not  form  good  fences. 

The  various  species  of  osiers  cannot  be  said  to  form  a 
very  compact  hedge ;  nevertheless,  a  very  useful  kind  of 
enclosure  or  fence,  for  the  purpose  of  keeping  cattle  from 
straying,  may  be  constructed  of  them.  They  are  fre- 
quently employed  with  advantage  for  the  purpose  of  pro- 
tecting newly  formed  banks  or  mounds  of  earth  from  the 
attacks  of  cattle ;  and,  for  this  purpose,  are  planted  be- 
tween the  foot  of  the  bank  and  the  edge  of  the  ditch ;  or 
else  on  the  slope  of  the  former,  when  it  is  intended  that  a 
hedge  should  be  raised  on  its  smnmit.  In  this  case,  osier 
twigs  of  about  two  years  old  are  taken,  cut  into  slips  of 
from  a  foot  to  a  foot  and  a-half  in  length,  and  planted,  at 
intervals  of  two  feet,  so  deeply  in  the  groimd  as  not  to 
rise  above  three  or  four  inches  above  the  surface  of  the 
soil.  After  the  first  year  these  slips  put  forth  shoots, 
which  may  be  attached  to  each  other.  When  the  hedge 
on  the  top  of  the  bank  is  sufficiently  advanced  in  growth 
to  no  longer  need  defence,  the  osiers  may  be  taken  away. 

In  very  dry  places,  the  land  of  osier  best  adapted  for 
this  purpose  is  the  brittle  osier;  but  in  moist,  damp  situa- 
tions, where  there  is  no  other  means  of  forming  a  hedge. 
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that  species  of  osier  should  be  chosen  which  is  best 
adapted  to  the  nature  of  the  soil,  and  then  the  mode  of 
proceeding  just  described  had  recourse  to. 

Fields  are  frequently  enclosed  with  hedges  formed  of 
several  of  the  different  kinds  of  trees  and  shrubs  of  which 
we  have  just  been  speaking  mixed  together,  and  planted 
either  on  an  even  surface  or  on  an  embankment ;  but  in 
these  cases  the  hawthorn  is  seldom  or  never  used. 
Sometimes  the  hedge  is  formed  solely  of  oaks  and  beech 
trees,  and  it  is  theii  managed  in  the  following  manner, 
which  the  Germans  call  the  knici  method  of  proceeding. 

When  the  trees  of  which  the  hedge  is  to  be  composed 
have  taken  root,  they  are  cut  down  within  a  few  inches 
of  the  surface  of  the  ground,  and  nothing  left  standing 
but  a  stem  of  about  four  feet  high,  to  serve  as  a  stake. 
These  are  left  at  intervals  of  four  feet  apart.  Should 
there  be  any  space  which  cannot  be  filled  up  by  one  of 
these  stakes,  a  branch  of  osier  may  be  planted  there. 
Great  care  must  be  taken  to  keep  the  row  as  even  as 
possible,  and  about  every  twelve  feet  a  tree  must  be  left 
untouched.  The  ditches  should  then  be  formed,  and  the 
earth  taken  from  the  bottom  of  them  thrown  against  the 
hedge.  This  must  always  be  done  whenever  the  ditches 
are  cleaned  out  or  repaired ;  for  it  would  be  highly  inju- 
dicious to  make  any  other  use  of  such  earth  which 
belongs  to  the  hedges,  and  serves  to  manure  it. 

When  the  trees  which  have  been  left  unpruned  have 
grown  up,  two  notches  are  made  in  the  stem ;  the  first 
very  near  the  groimd,  and  the  second  higher  up.  These 
ought  to  be  of  such  a  depth  as  to  leave  only  the  bark 
and  a  little  wood  remaining  on  one  side.  This  tree  is 
then  bent  on  the  opposite  side  to  that  in  which  the 
notches  were  cut,  and  interlaced  wnith  or  tied  to  the  stakes 
of  which  we  have  before  spoken.  The  trees  thus  trained 
continue  to  vegetate,  and  in  time  produce  a  strong  com- 
pact hedge.  This  mode  of  proceeding  is  principally 
adopted  with  regard  to  hedges  chiefly  composed  of  hazel 
and  birch  trees.  I  have  seen  close  compact  hedges  thus 
formed  on  the  most  sandy  soils;  but  this  practice  is 


seldom  adopted  upon  places  and  in  situationfi  more 
&voarable  to  vegetation,  because  the  rain  water  which 
drops  from  the  places  where  the  stems  are  tied  or  inter- 
laced injures  th^  young  shoots  and  prevents  the  hedge 
from  becoming  covered  with  foliage. 

On  very  fertile  land  it  has  oft^  been  found  advisable 
to  cut  down  hedges  of  this  kind  dose  to  the  ground  every 
tenth  or  twelfth  year,  and  then  to  suffer  them  to  shoot 
up  again  at  will.  This  practice  is  to  be  recommended 
not  only  because  a  larger  quantity  of  wood  is  thus  ob- 
tained, but  also  because,  on  land  which  is  submitted  to  a 
rotation  in  which  several  years  are  devoted  to  pasturage, 
the  hedges  may  be  dispensed  with  during  the  period  that 
the  soil  is  tilled,  and  the  crops  thrive  better  when  it  is 
cut  down. 

If  the  fanner  wishes  to  form  a  live  hedge  upon  an  even 
piece  of  ground,  without  ditches  or  embankment,  it  is 
absolutely  necessary  that  it  should  be  protected  against 
the  injuries  liable  to  be  done  to  it  by  cattle,  as  well  as 
from  those  which  may  arise  from  the  carelessness  or  wan- 
tonness of  persons  employed  in  or  passiag  through  the 
fields  by  a  fence  of  some  Icind,  which  need  not  be  con- 
structed with  more  strength  than  is  absolutely  necessary 
to  enable  it  to  afford  protection  to  the  young  hedge, 
until  it  is  capable  of  taking  care  of  itseUF.  Whatever 
may  be  the  nature  of  this  temporary  fence,  it  should  be 
placed  at  some  distance  from  the  hedge ;  as,  for  instance, 
three,  or  even  four  feet ;  for  if  it  were  nearer,  it  would 
deprive  the  young  shrubs  or  trees  of  the  air  and  light 
absolutely  indispensable  to  their  vegetation;  and  when 
removed,  that  portion  of  the  green  hedge  which  had  been 
shadowed  by  it  would  be  so  much  affected  by  the  sud- 
denly increased  amount  of  air  and  light  thrown  upon  it, 
that  the  weaker  plants  would  be  liable  to  become 
diseased.  If,  on  the  other  hand,  the  fence  be  too  far  off 
and  too  open,  it  does  not  protect  the  shoots  of  the  young 
hedge  from  the  attacks  of  cattle,  and,  consequentiy,  the 
vegetation  of  the  plants  is  retarded,  and  their  growth 
stunted.    Neither  should  a  footpath  be  allowed  to  be 
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established  by  the  tide  of  a  young  hedge,  becatifle  the 
pressure  of  the  feet  of  passengers,  and  the  friction  caused 
by  their  passage  to  and  fro,  is  calculated  to  injure  it  ma« 
terially,  especially  if  it  be  oompoeed  of  hawthcnn. 

The  formation  of  enclosures  and  the  judicious  distri* 
bution  of  land,  which  may  be  effected  by  means  of  good 
and  compact  live  hedges,  contributes  essentially  to  in- 
crease  the  value  of  property,  by  eiuibling  the  .gricul. 
turist  to  raise  various  kinds  of  products  from  it,  and 
pasture  various  kinds  of  cattle  on  it  at  onoe.  Robberies 
and  damage  occur  less  frequently  on  enclosed  than  they 
do  on  open  fields.  Besides,  in  my  opinion,  a  province 
which  is  intersected  with  ditches  and  embankments  of 
earth  planted  with  compact  ed^,  presents  almost  in- 
vincible obstacles  to  all  nostile  mvasions,  especially  if  it 
is  p«)periy  defended  by  a  weU  di»nplined  troop  of  light 
infantry.  The  enemy  s  cavalry  and  artillery  would  make 
little  or  no  progress  over  it.  The  whole  country  would 
become  a  continuous  fortress ;  and  if,  as  might  easily  be 
managed,  these  ditches  and  embankments  were  constructed 
with  some  regard  to  mihtaiy  tactics,  the  country  might 
thus  be  far  better  defended  than  it  could  be  by  means 
of  fortifications ;  and  it  would  be  much  less  expense  to 
government  thus  to  make  the  whole  country  one  uninter- 
rupted fortress,  than  it  now  does  to  estabhsh  those  fortifi- 
cations around  towns  and  villages  which  are  so  detrimental 
to  the  agricultural  interest. 

OK  TH£  DBAIKIXO  OF  LAND. 

The  ascertaining  and  adopting  the  best  possible  means 
of  freeing  land  from  prejudicial  excess  of  moiiture,  may 
be  ranked  among  the  most  impoHant  branches  of  agri- 
cultural science.  The  draining  of  land  and  rendering  it 
healthy  must  precede  all  other  improvements,  as  without 
in  the  first  instance  fully  accomplishing  this  object,  the 
farmer  will  find  all  his  future  exertions  of  little  avail,  A 
proper  degree  of  drainage  tends  to  protect  the  crops 
from  the  injuries  which  are  liable  to  result  from  excess  of 
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moisture,  and  contributes  materially  to  ensure  their 
success.  This  operation  alone  has  often  been  sufficient 
to  render  extensive  sterile  plains  exceedingly  fertile.  But 
the  art  of  draining  is  one  of  the  most  difficult  and  com- 
plicated of  all  those  appertaining  to  agricultural  science. 
It  would  be  useless  and  impossible  to  attempt  to  point 
out  all  the  different  cireumstances  under  which  this  ope- 
ration has  to  be  performed,  and  the  modifications  which 
must  be  introduced  into  it,  since  each  one  has  its  own 
peculiarities,  and  requires  to  be  treated  accordingly.  It 
will  be  sufficient  if  we  endeavour  to  give  our  readers  a 
clear  notion  of  the  laws  by  which  the  motion  of  water  is 
governed,  and  the  manner  in  which  it  affects  soUd 
bodies ;  or,  in  a  word,  the  various  causes  which  tend  to 
produce  excessive  humidity,  that  my  readers  may  be 
enabled  to  distinguish  them  at  a  glance,  and  determine 
at  once,  in  each  particular  case,  the  cause  by  which  it 
is  produced.  This  being  ascertained,  the  most  efficacious 
means  of  remed3ring  the  evil,  and  those  best  adapted  to 
the  situation  and  locahty,  will  present  themselves.  It 
may  be  supposed  that  any  remarks  on  this  subject  ought 
to  be  prefaced  by  a  dissertation  on  the  theory  of 
hydraulics,  hydrostatics,  and  the  mathematical  prin- 
ciples on  which  this  portion  of  the  sciences  depends. 
But  as  it  is  simply  my  intention  to  enter  into  such 
considerations  as  every  agriculturist  may  be  supposed 
to  be  acquainted  with,  I  shall  content  myself  with 
describing  what  may  be  understood  and  performed  with- 
out reference  to  these  branches  of  science ;  or,  in  other 
words,  those  operations  which  come  within  the  sphere  of 
action  of  every  practical  agriculturist;  and  under  this 
class,  the  drainage  of  extensive  plains,  the  means  of 
protecting  them  from  excess  of  moisture  by  large  dykes 
or  conduits,  and  the  formation  of  canals,  &c.,  cannot  be 
comprehended.  Undertakings  like  these  come  within 
the  province,  and  ought  to  be  confided  only  to  skilM 
engineers,  who  have  made  such  matters  their  principal 
study;   and  even   such  men  are    frequently  liable  to 
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commit  errors^  and  show  by  their  manner  of  proceeding 
that  there  is  much  regardmg  this  branch  of  science  yet 
to  be  learned. 

It  is  a  well-known  fact^  that  water^  by  reason  of  the 
want  of  adherence  between  its  parts-^a  circumstance 
which  constitutes  its  fluidity — has  a  tendency  to  occupy 
with  each  of  its  molecules  the  lowest  spot  which  it  can 
find;  and  thus  to  seek  a  level,  or  form  an  horizontal 
surface.  This  fluid  does  not  act  merely  on  its  base  with 
a  power  proportionate  to  its  weight,  but  its  action  Uke- 
wise  extends  to  the  sides :  its  pressure  is  prolonged  so 
loujg  as  the  adherence  of  its  particles  remains  unbroken. 
This  accounts  for  the  fact  that  when  water  is  introduced 
into  two  tubes,  the  inferior  extremities  of  which  commu- 
nicate with  each  other,  its  water  assumes  a  horizontal 
position ;  that  is  to  say,  it  rises  to  an  equal  height  in 
each  tube,  or,  in  other  words,  finds  a  level.  An  alterar 
tion  of  the  dimensions  of  the  tubes  will  not  prevent  this. 
Even  when  one  is  larger  than  the  other,  the  water  rises 
to  the  same  height  in  each ;  because,  in  general,  the 
atmospheric  pressure  is  not  at  all  impeded  by  friction. 
But  when  one  of  the  tubes  is  very  much  smaller  than 
the  other,  the  water  will  rise  higher  in  it  than  in  the 
larger  one  which  is  united  to  it,  on  aecount  of  the  force 
of  attraction  which  solid  bodies  exercise  on  fluids,  ac- 
cording to  the  well-known  laws  of  capillary  attraction. 
Loose  earth  acts  in  the  same  manner  as  the  capillary 
tubes.  In  order  to  become  convinced  of  this  fact,  it  is 
only  necessary  to  place  a  pot  fiill  of  earth,  in  the  bottom 
of  which  several  holes  have  been  bored,  in  a  vessel  con- 
taining water,  and  it  will  soon  become  apparent  that  the 
water  has  arisen  in  the  earth  to  an  elevation  considerably 
above  the  level  of  the  water. 

Soils  are  generally  formed  of  layers  of  earth  and  of 
stone,  some  of  which  are  porous,  and  permit  the  water  to 
pass  through  and  unite  with  them;  while  others  are 
impermeable.  Mould,  turf,  sand,  gravel,  pulverulent 
lime  or  chalk,  all  stones  having  a  porous  tissue,  schists 
and  rocks  containing  fissures,  are   permeable  bodies; 
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while  dense  rocks,  various  kinds  of  fossils,  tenacious 
clay,  &c.,  are  impermeable  bodies,  which  oppose  an 
obstacle  to  the  passage  of  water,  and  retain  it.  When 
these  latter  become  indurated  and  compact,  and  are 
saturated  with  water  on  their  surface,  they  do  not  suffer 
it  to  percolate  or  escape,  but  resist  it  the  same  as  metal 
or  hard  wood.  Mixed  soils  absorb  and  allow  the  passage 
of  water  in  proportion  to  their  combinations  and  their 
degree  of  porosity.  All  the  fluid  which  we  find  on  the 
surface  of  the  soU  is  occasioned  by  these  alternating  and 
interrupted  strata,  by  those  various  stratifications,  and  the 
furrows  and  canals  which  penetrate  our  soil  to  imknown 
depths.  If  the  permeable  layers  were  uninterrupted,  the 
water  would  gradually  sink  nearer  and  nearer  to  the 
centre  of  the  globe ;  and  thus  rivers  and  even  the  sea 
itself  would  fincdlv  disappear.  If,  on  the  other  hand,  the 
whole  surface  of  our  earth  were  formed  of  one  uniform 
impermeable  layer,  all  moisture  would  flow  to  the  sea 
directly  it  had  fallen  from  the  atmosphere,  and  there  would 
be  neither  springs,  rivers,  or  fountains.  But  impermeable 
strata  are  intermingled  with  others  that  are  permeable, 
in  the  same  way  that  the  human  body  is  intersected  with 
veins.  There  are  but  few  places  where  water  may  not  be 
found,  although  it  frequently  exists  at  a  great  depth 
below  the  surface. 

In  permeable  bodies  the  water  penetrates  as  deeply, 
and  extends  itself  at  the  sides  as  far  as  possible ;  that  is 
to  say,  imtil  it  encounters  some  impermeable  stratum 
which  impedes  its  progress.  Thus,  a  permeable  soil 
which  rests  upon  an  impermeable  layer,  and  is  surrounded 
on  all  sides  to  a  certain  height  by  a  stratum  which  will 
not  admit  the  passage  of  moisture,  must  inevitably  form 
a  reservoir  of  water,  and  have  all  its  pores  thoroughly 
saturated  with  that  fluid :  it  continues  to  absorb  water 
imtil  this  is  the  case,  and  then  the  fluid  regurgitates  back 
to  the  surface,  renders  the  adjacent  land  moist ;  and  in 
wet  seasons^  when  a  larger  quantity  of  rain  falls  than  the 
Reservoir  is  capable  of  containing  in  addition  to  the  mois- 
ture already  assembled  there,  it  necessarily  overflows 
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and  the  water  spreads  itself  over  the  surrounding  land. 
If  the  boundaries  of  this  porous  earth  are  of  an  equal 
height  all  round,  and  the  bottom  perfectly  horizontal,  the 
superabundant  moisture  rises  equally  on  all  sides ;  but 
as  this  is  seldom  the  case,  it  generally  runs  off  on  that 
side  on  which  the  boimdaries  are  lowest.  Sometimes  the 
outlet  through  which  it  passes  is  very  narrow,  and  may 
be  compared  to  a  small  piece  broken  out  of  a  basin,  or  to 
the  opening  through  which  a  brook  emanates  from  a  lake. 
By  means  of  this  outlet,  the  reservoir  throws  off  its  super- 
abundant moisture;  at  least,  so  long  as  the  quantity  of 
fluid  produced  by  rain  or  other  causes,  and  the  continuous 
amount  of  pressure,  be  not  so  great  as  to  render  it  in- 
sufficient for  the  purpose;  whenever  the  latter  is  the 
case,  the  water  rises  much  higher  than  it  would  otherwise 
do,  and  floods  all  the  lower  ground  in  its  neighbourhood. 
The  result  is  always  the  same  whether  these  reservoirs 
exist  on  the  surface  of  the  soil  and  present  themselves  to 
our  view  under  the  form  of  ponds,  lakes,  &c.,  or  whether 
they  are  situated  at  a  greater  depth,  and  covered  by  a 
tolerably  thick  layer  of  earth.  It  is  likewise  immaterial 
whether  they  or  their  openings  are  formed  bv  empty 
spaces  containing  nothing  but  water,  or  are  filled  with 
earth  and  porous  stones  which  receive  the  fluid  into  their 
pores  and  clefts,  and  suffer  it  to  pass  through.  The  only 
difference  is  that  the  latter  imbibe  a  smaller  quantity  of 
water,  and  do  not  suffer  it  to  flow  so  freely,  and  that  this 
water  does  not  become  mingled  with  anything,  but  merely 
occupies  the  vacant  space.  The  effect  of  pressure, 
however,  and  the  addition  from  above  of  more  moisture, 
will  eventually  of  necessity  cause  the  reservoir  to  overflow. 
Thus,  when  a  reservoir  situated  in  an  elevated  position 
communicates  with  one  lower  down  by  means  of  an  open 
passage,  or,  what  amounts  to  the  same,  by  means  of  a 
layer  of  permeable  earth,  the  latter  will  receive  the  pressure 
and  the  superabundant  moisture  of  the  former  imtil  such 
time  as  the  water  in  both  forms  a  level,  or,  in  other  words, 
a  horizontal  line  similar  to  that  which  it  takes  up  in  two 
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tubes  placed  vertically,  the  lower  ends  of  which  com- 
municate with  one  another. 

Although  these  facts  are  universally  known,  I  deem  it 
right  to  recapitulate  them  here  in  order  to  be  able  to  make 
myself  understood  in  the  succeeding  paragraphs  without 
running  the  risk  of  being  too  prolix. 

I  must  now  go  on  to  speak  of  those  considerations  and 
precautions  by  which  we  must  be  governed  in  all  our 
endeavours  to  drain  land  and  &ee  it  fix)m  its  super- 
abundant moisture. 

The  first  thing  to  be  done  is  to  find  a  level,  that  is  to 
say,  to  ascertain  the  height  of  the  point  at  which  that 
water  which  we  wish  to  get  rid  of  is  situated ;  also,  that 
of  the  place  to  which  we  would  convey  it,  and  of  all  the 
intermediate  points  through  which  it  must  pass.  The 
art  of  levelling  and  the  use  of  the  draining  auger  will  be 
found  applicable  to  this  operation. 

Drains,  ditches,  or  gutters,  are  usually  formed  for  the 
express  purpose  of  carrying  off  any  superabundance  of 
moisture  which  may  exist  in  the  land. 

These  may  be  divided  into  two  classes,  according  to  the 
purpose  for  which  they  are  formed : — 

1.  Drains,  ditches,  or  gutters,  to  collect  water. 

2.  Gutters  or  trenches  which  are  intended  for  the 
purpose  of  draining  land,  and  rendering  it  healthy  by 
freemg  it  from  moisture. 

The  former,  by  means  of  which  the  water  is  collected 
which  flows  from  elevated  spots,  and  prevented  from 
overflowing  the  plains  beneath,  ought  to  intersect  the 
declivity  of  land.  In  general,  they  should  be  perfectly 
horizontal  at  their  base,  and  should  have  what  is  called  a 
dead  level.  It  is,  however,  necessarv  that  the  horizontal  line 
which  forms  the  bottom  of  the  diteh  should  be  a  little 
deeper  than  the  layer  of  earth  on  which  the  moisture 
which  we  wish  to  carry  off  rests  or  flows. 

Drains  or  gutters  for  the  purpose  of  carrying  off  water, 
whether  intended  at  once  to  get  rid  of  the  moisture  which 
rises  in  the  ground,  or  as  canals  to  carry  off  the  water 
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collected  by  ditches  of  the  first  class,  ought  to  receive  an 
inclination  towards  the  bottom  of  the  declivity,  and  to 
have  some  slope.  But  in  the  greater  number  of  cases 
this  slope  must  be  very  gradual,  an  inch  in  twenty  perches 
is  admitted  to  be  the  general  average.  It  is  often  im- 
peratively necessary  to  avoid  giving  a  greater  degree  of 
inclination  to  them,  lest  the  bottom  shoidd  be  injured  by 
the  too  rapid  course  of  the  water ;  and  it  is  sometimes 
even  necessary  that  their  length  should  be  increased,  in 
order  that  the  slope  may  be  rendered  more  gentle. 

When  such  a  drain  or  gutter  is  to  be  dug,  the  first 
thing  to  be  determined  is  its  depth,  and  the  width  of  the 
lowest  part  of  it,  or  that  on  which  the  water  rests.  The 
depth  below  the  sm&ce  of  the  soil  to  which  it  is  to  be 
hollowed  must  be  determined  in  different  places  by 
levelling,  and  its  breadth  be  made  proportionate  to  the 
quantity  of  water  which  may  be  expected  to  pass  through 
it.  As  these  ditches  must  sometimes  be  horizontal,  and 
at  others  receive  a  gentle  slope,  according  as  the  surface 
through  which  they  have  to  pass  rises  or  inclines,  they  are 
made  deeper  or  more  shallow  according  to  the  undulations 
of  the  soil.  The  width  of  the  top  of  the  ditch  must  be 
regulated  by  that  of  its  base,  and  by  its  depth,  in  order 
that  the  sides  may  always  have  a  proper  talus.  When 
the  land  is  of  a  finn  and  solid  nature,  the  following  is  the 
proportion  usually  adopted :  the  summit  or  top  of  the 
ditch  is  made  half  as  wide  again,  in  proportion  to  its  height, 
at  the  bottom.  Thus,  if  it  is  three  feet  deep,  and  two  feet 
wide  at  the  bottom,  it  ought  to  measure  3  +  3  +  2  =  8 
at  the  top.  If  the  surface  through  which  it  passes  rises 
a  foot,  the  width  of  the  top  of  the  ditch  must  be  increased 
to  ten  feet,  and  if  it  rises  two  feet  to  twelve  feet,  in  order 
that  the  sides  may  maintain  an  uniform  degree  of  inclina- 
tion or  slope,  and  form  with  the  base  an  obtuse  angle  of 
one  hundred  and  thirty-five  degrees.  In  sandy  or  marly 
soils,  which  possess  but  little  solidity  and  adherence,  th& 
inclination  is  frequently  not  sufficient,  and  the  top  of  the 
ditch  has  to  be  made  one-half  or  one-third  wider ;  it  is 
not  imcommon  for  it  to  be  necessary  to  give  a  perfectly 
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rounded  form  to  drains  or  ditches^  the  profile  of  which  is 
similar  to  that  of  an  inverted  bow,  and  in  this  case  grass 
is  suffered  to  grow  on  them,  so  that  they  fiimish  fodder 
for  cattle. 

The  digging  and  forming  of  these  ditches  or  gutters  is 
usually  performed  as  task  work,  and  the  price  regulated  by 
the  cubic  measure  of  earth  removed ;  but  the  operation  is 
rendered  more  or  less  difficult  by  the  nature  of  the  soil  on 
which  it  has  to  be  performed.  When  the  ground  is  light 
and  sandy,  the  digging  up  of  a  surface  of  one  hundred 
and  forty-four  Rhenish  feet  to  the  depth  of  a  foot  will  not 
generally  cost  more  than  three  groschen ;  but  if  the  soil 
is  very  argillaceous  and  tenacious,  the  expense  will  be 
increased  to  double  that  sum :  on  average  soils  it  will  be 
proportionate  to  the  degree  of  their  tenacity.  The  expense 
of  the  operation  depends,  however,  in  a  great  measure  on 
the  depth  to  which  it  has  to  be  carried ;  for,  as  the  ex- 
traction of  the  earth  becomes  more  and  more  difficult  in 
proportion  to  the  depth  from  which  it  has  to  be  raised,  so 
must  the  wages  of  the  workmen  be  increased  in  exact  ratio 
with  the  depth  to  which  they  have  to  dig,  otherwise  they 
will  gain  nothing  by  the  job. 

While  digging  these  ditches,  it  is  highly  requisite 
that  care  should  be  taken  to  throw  the  earth  suf- 
ficiently far,  not  only  to  prevent  it  from  bearing  an 
undue  degree  of  pressure  on  the  edges,  but  likewise  to 
prevent  it  from  being  in  the  way,  and  having  to  be 
removed  again  should  it  be  necessary,  as  it  frequently  is, 
to  enlai^e  and  widen  the  drain. 

I  must  here  observe,  that  it  is  not  sufficient  to  trace 
out  and  dig  a  ditch  or  gutter,  but  it  must  also  be  kept 
clear  and  in  good  repair ;  consequently,  in  forming  an  esti- 
mate of  the  expenses  attending  it,  those  of  keeping  it  in 
order  as  well  as  establishing  it  must  be  calculated ;  and 
these  will  be  found  to  vary  in  different  localities,  and  under 
different  circumstances. 

I  shall  proceed  to  speak  of  aqueducts  and  subterraneous 
drains  by  and  bye.  Previously  to  undertaking  any 
operations  for  the  purpose  of  freeing  a  soil  from  its  super- 
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abundant  humidity,  we  must,  in  the  first  place,  endeavoijr 
to  ascertain  precisely  from  what  cause  this  humidity 
arises,  in  order  to  be  enabled  at  once  to  adopt  the  most 
efficacious  means  of  remedying  the  evil,  and  those  best 
adapted  to  the  locality. 

The  causes  generaQy  productive  of  superabundant 
moisture  may  be  classed  under  the  four  following  heads ; 
or,  in  other  words,  the  evil  may  arise-- 

(a)  From  rain  water  or  other  moisture  deposited  by 
the  atmosphere  on  a  spot  where,  from  the  retentive 
nature  of  the  materials  of  which  the  surface  is  composed 
and  the  strata  on  which  it  rests,  this  fluid  cannot  pene- 
trate deeper  or  flow  onwards. 

(6)  From  water  which  flows  from  higher  grounds,  and 
which  is  retained  on  the  surface  of  the  soil  by  inequalities 
or  elevations,  which  force  it  to  remain  in  that  place  until 
it  evaporates. 

(c)  From  water  which  flows  from  elevated  regions,  and 
descends  for  a  considerable  distance  among  the  porous 
substances  between  the  difiiorent  strata  of  clay  before  it 
shows  itsdf,  or  breaks  out  on  the  surface  of  the  ground, 
beneath  which  it  often  forms  actual  springs  which  have 
no  means  of  escaping. 

(d)  From  water-courses,  which  occasionally  or  perma- 
nentikr  cover  the  surroundhig  land  with  water,  either  by 
overflowing  it,  or  gradually  trickling  over  and  saturating 
it ;  or  which,  by  the  elevation  of  their  bed  and  of  their 
general  surface,  prevent  that  moisture  which  descends 
from  the  heights,  and  is  coUected  on  the  plains,  from 
draining  away  and  escaping. 

(a)  ^e  moisture  which  falls  immediately  from  the 
atmosphere  becomes  injurious  when  deposited  in  too 
large  quantities  or  in  places  whence  it  cannot  escape. 

J£  the  layer  of  vegetable  earth  is  composed  of  clay  or 
lime,  or  is  of  a  highly  tenacious  nature,  its  surface  only  is 
ploughed ;  and  that  very  superficially,  on  account  of  the 
diffioilty  which  there  is  in  tilling  soilis  of  this  nature.  The 
undw  layer  thus  becomes  formed  into  a  hard  crust, 
which  retains  all  that  exists  beneath  it,  and  prevents  the 


192  AGEICULTUBE. 

passage  of  any  from  above ;  consequently,  the  surfaee 
becomes  thoroughly  saturated,  and  during  heavy  rains,  or 
excess  of  moisture  from  any  other  cause,  is  transformed 
into  a  paste,  in  which  state  it  is  exceedingly  injurious  to 
plants,  and  speedily  causes  their  roots  to  rot,  and 
themselves,  consequently,  to  perish. 

These  are  not  the  cases  in  which  under  or  covered 
drains  are  likely  to  prove  beneficial,  for  as  these  latter  are 
covered  over  with  earth  at  least  nine  or  ten  inches  thick, 
the  water  cannot  penetrate  through  this  hard  layer  into 
them.  Wherever  proper  attention  has  not  been  paid  to 
this  point,  under  drains  have  been  found  altogether  use- 
less ;  or,  at  any  rate,  their  utiUty  has  lasted  but  for  a  very 
short  period ;  for  the  earth  with  which  they  were  covered, 
although  loose  and  porous  at  first,  is  not  long  in  becoming 
hardened,  indurated,  and  forming  an  impermeable  mass 
above  them. 

In  order  to  insure  to  a  field  those  advantages  which 
subterraneous  or  under  drains  are  capable  of  communica- 
ting, it  must,  previously  to  their  formation,  be  ploughed 
deeply,  and  several  ameUorations  of  dung  bestowed  upon 
it,  in  order  thoroughly  to  loosen  the  soil  and  render  it 
permeable  at]  least  to  a  depth  equal  to  that  which  is  to 
cover  the  drains. 

In  most  cases,  open  drains  or  gutters  are  in  general 
preferable  to  subterranean  ones.  Sometimes  recourse  is 
had  to  these  open  trenches  for  the  purpose  of  draining 
au  even  soil,  and  then  they  are  made  in  that  direction  in 
which  the  declivity  of  the  land  is  most  perceptible ;  or, 
in  other  words,  in  that  which  is  most  likely  to  carry  off 
the  water  soonest  and  best.  At  other  times,  the  land  is 
divided  into  beds,  slightly  raised,  elevated,  and  separated 
from  one  another  by  deep  furrows  for  the  purpose  of 
carrying  off  the  water,  which  latter  are  carefully  kept 
clear  and  open.  Besides  this,  when  occasion  requires  it, 
these  furrows  are  connected  with  transverse  drains,  which 
intersect  the  beds  or  ridges,  prevent  the  water  from  stag- 
nating, and  carry  it  off  to  ditehes,  brooks,  or  ponds, 
where  it  can  do  no  harm.    When  the  fields  are  left  flat. 
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it  is  highly  important  that  the  drainage  furrows  should 
receive  such  a  distribution,  direction,  and  slope,  as  will 
best  render  them  useful.  It  is  by  no  means  beneficial  to 
make  too  many  of  them  :  first,  because  more  labour  will 
be  thus  occasioned ;  secondly,  because  they  would  occupy 
too  much  space ;  and  thirdly,  because  when  they  do  not 
contain  water  enough  to  enable  it  fully  to  clear  its  way, 
they  are  injurious  rather  than  beneficial ;  and  lastly,  be- 
cause they  create  inequahties  in  the  sofl.  When  these 
drains  or  gutters  proceed  from  low  ground,  and  have  to 
be  carried  across  elevated  spots,  they  produce  an  efTect 
diametrically  opposite  to  that  which  is  expected  of  them, 
and  only  serve  as  conduits  to  convey  stagnant  water  back 
to  the  very  places  they  were  intended  to  drain.  In 
such  cases  as  these,  the  best  way  is  to  dig  a  trench  about 
the  elevated  places  which  surround  the  low  land,  and 
thus  intercept  that  moisture  which  would  otherwise  run 
down  on  to  the  latter,  and  carry  it  off  before  it  proceeds 
beyond  its  proper  limits.  Too  sudden  and  abrupt  a  de- 
clivity is  as  much  to  be  avoided  as  a  want  of  sufficient 
slope ;  because,  in  the  former  case,  when  heavy  rains  fall, 
the  water  is  apt  to  rush  down  with  such  rapidity  as  to 
carry  away  the  soil  with  it,  and  thus  create  embank- 
ments at  the  foot  of  the  hill.  Under  circumstances  of 
this  nature,  a  circuitous  direction  should  be  given  to  the 
drains,  in  order  to  render  the  slope  more  gentle,  and  suffer 
the  water  to  drain  away  without  doing  any  mischief.  In 
general,  in  proportion  as  there  is  difficulty  in  draining  a 
field,  and  as  its  tillage  requires  tact,  skill,  and  science,  in 
like  proportion  do  we  find  absurd  and  ill-conducted  opera- 
tions* Many  agriculturists  think  to  shew  their  skill 
and  industry  by  intersecting  their  land  in  every  direction 
with  drains  or  gutters,  for  the^purpose  of  carrying  off 
moisture,  trntU  it  almost  resembles  the  model  of  a  seat  of 
war,  surrounded  by  numerous  fortifications  in  a  state  of 
pro^^s ;  but  this  excess  of  drainage  is  not  only  useless, 
out  is  productive  of  serious  evils. 

A  plough  is  frequently  made  use  of  for  the  purpose  of 
forming  these  furrows  or  drains ;  and  one  having  two 
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moiild-boards  is  usually  selected  for  the  puipose,  which, 
as  it  completes  the  furrow  at  once,  admits  of  one  being 
made  as  it  passes  up  the  field  and  another  as  it  returns. 
There  are  ploughs  constructed  expressly  for  this  purpose. 
The  foremost  part  of  the  share  of  these  instruments  is 
made  in  the  form  of  a  wedge,  while  the  hinder  part  has 
a  quadrangular  shape ;  they  are  provided  with  two  raised 
mould-boards,  one  on  each  side.  These  ploughs  form  a 
rectangular  farrow,  and  the  two  mould-boarcb  raise  the 
earth  extracted  from  beneath,  and  spread  it  on  the  edges 
at  either  side,  so  that  it  shall  not  fall  back  again  into  the 
furrow.  But  when  it  becomes  necessary  to  make  the 
drainage  furrows  of  some  considerable  depth,  these  imple- 
ments encounter  great  resistance,  require  great  draught 
power;  and  as  the  bottom  of  the  furrow  which  they 
trace  is  always  parallel  with  the  surface  of  the  soil,  they 
become  useless  when  they  have  to  traverse  an  undulatmg 
or  rugged  surface,  because  the  course  of  the  water  would 
be  impeded  if  the  elevations  left  by  the  plough  in  the 
farrow  were  not  got  rid  of  with  a  spade.  Our  plough, 
with  two  moveable  mould-boards,  is  best  adapted  for  the 
purpose  of  forming  these  drains.  This  instrument  is 
more  manageable,  and  can  be  made  to  penetrate  deeper 
into  the  soil,  at  will.  At  first,  the  mould-boards  are  only 
opened  a  little  way,  but  subsequently,  when  the  plough  is 
introduced  into  the  soil  a  second  time,  at  those  places 
where  elevations  of  the  ground  exist,  the  instrument  is 
made  to  penetrate  further,  in  order  that  by  a  uniform 
slope  being  given  to  the  bottom  of  the  drainage  furrow, 
the  water  may  be  properly  carried  off.  This  instrument 
forms  an  angular  furrow  at  the  bottom ;  while  its  sides, 
having  a  due  degree  of  inclination  given  to  them  at  first, 
seldom  require  to  be  touched  by  the  spade.  No  time 
must,  however,  be  lost  in  levelling  the  eiffth  thrown  up 
by  the  mould-board  on  the  edges  of  the  furrow,  especially 
if  the  furrow  has  been  formed  subsequently  to  the  sowings, 
otherwise  there  will  be  danger  of  the  seed  being  smothered 
under  these  heaps  of  earth.  This  operation  can  easily  be 
performed  by  means  of  a  rake. 
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Many  agriculturists  prefer  having  these  furrows  formed 
by  spade  labour. 

In  whatever  manner  they  may  be  made^  they  must  be 
carefully  attended  to,  and  occasionally  repaired  and 
cleaned  out,  especially  at  those  periods  when  heavy  falls 
of  snow  melt,  because  it  is  impossible  to  foresee  the 
causes  which  may  tend  to  obstruct,  choke,  or  fill  them 
with  sand. 

It  cannot,  however,  be  denied,  that  too  great  a  number 
of  these  drains  or  gutters  are  apt  to  leave  slight  inequali- 
ties in  the  land  which  can  never  be  entirely  got  rid  of. 
When  the  soil  is  of  a  tenacious  nature,  these  inequalities 
are  injurious,  and  in  some  places  even  tend  to  impede 
the  operation  of  sowing.  This  consideration  leads  me 
to  give  the  preference  to  the  formation  of  large  and 
slightly  elevated  beds  and  ridges  on  flat  even  soils  which 
possess  but  little  slope,  particularly  if  such  a  direction 
can  l)e  given  to  these  ridges  as  will  cause  the  water  to 
drain  off  easily  through  the  furrows  or  trenches  by  which 
they  are  separated.  But  T  should  not  advise  that,  on  a 
width  of  fiom  two  to  three  perches,  the  centre  of  these 
ridges  should  be  raised  more  than  six  or  eight  inches 
higher  than  the  sides  of  the  trenches.  Great  care  must 
be  taken  to  prevent  the  earth  from  being  heaped  up  at 
the  sides;  and  in  ploughing  the  ridges,  the  curve  or 
elevation  must  be  extended  in  an  almost  insensible 
manner  over  the  whole  of  the  ridge.  As  in  this  case 
the  trenches  will  always  be  formed  in  the  same  spot, 
especially  when  the  ground  is  prepared  for  autumnal 
corn,  their  direction  must  be  carefully  determined  so  that 
it  may  accord  with  the  decUvity;  and  all  things  so 
arranged  that  no  hollow  shall  remain  on  the  ridges ;  at 
any  rate,  none  below  the  level  of  the  trenches.  The 
latter  must  be  carefully  finished  off,  and  always  kept 
clear  and  open,  so  that  the  water  may  pass  freely  through 
them.  They  should  be  brought  into  communication 
with  each  other  by  means  of  cross  open  drains.  But  in 
order  to  render  these  drains  perfectly  efficient,  a  canal  or 
ditch  for  the  reception  of  the  water  which  they  collect, 
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and  towards  which  they  should  all  slope,  is  absolutely 
requisite  at  the  bottom  of  the  enclosure.  Where  this 
advantage  is  unattainable,  a  ditch  or  main  drain  must  be 
dug  in  the  lowest  and  dampest  part  of  the  field,  for  the 
reception  of  the  water,  and  thus  a  portion  of  the  ground 
saci^ced  in  order  to  save  the  rest. 

It  very  often  happens,  that  although  the  layer  of  vege- 
table mould  is  sufficiently  loose  and  porous  readily  to 
allow  moisture  to  sink  into  and  filtrate  through  it,  there 
is  beneath  it  an  impermeable  retentive  layer  of  clay, 
which  prevents  the  water  from  passing.  When  the 
layer  of  vegetable  earth  is  thick,  it  is  better  capable  of 
bearing  heavy  rains,  because  there  is  then  more  room  for 
the  water,  and,  consequently,  it  does  not  flow  back  to 
the  surface  so  soon ;  but  when  the  quantity  of  water 
becomes  so  great  as  to  render  it  impossible  for  it  to  be 
contained  in  the  interstices  of  the  soil  which  constitutes 
the  vegetable  layer,  the  land  suffers  from  excess  of  mois- 
ture for  a  considerable  period.  This  superabundance  of 
humidity  is  longer  in  evaporating  in  proportion  to  the 
thickness  of  the  layer  of  earth  which  is  saturated  with  it. 

We  spoke  of  the  means  of  deepening  the  layer  of  vege- 
table soil  while  treating  of  the  subject  of  ploughing. 

The  thicker  this  cultivated  layer  of  the  soil,  the  deeper 
must  be  the  drains  or  furrows  made  for  the  purpose  of 
carrying  off  the  humidity ;  for  in  order  that  they  may 
produce  the  desired  effect,  they  must  be  hollowed  out  to 
the  impermeable  layer.  If  care  has  not  been  taken  to 
make  them  sufficiently  deep  to  reach  this  level,  the  water, 
instead  of  being  carried  off,  sinks  through  the  per- 
meable earth  at  tiie  bottom ;  therefore,  even  though  con- 
stracted  in  the  direction  of  the  declivity,  they  will  be 
productive  of  Uttle  or  no  effect,  since  at  most  they  would 
only  carry  off  the  overflowings  of  the  water,  while  the 
remainder  will  sink  into  the  permeable  soil  beneath,  and 
render  the  bottom  of  the  soil  prejudicially  wet. 

These  trenches  must,  therefore,  be  horizontal,  and 
intersect  the  declivity,  in  order  to  cut  off  the  water  and 
conduct  it  into  the  drain  which  is  to  carry  it  off.    Should 
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the  sides  and  bottom  of  them  not  be  made  suiEciently 
compact  to  prevent  the  water  from  filtering  through, 
it  will  penetrate  into  the  soil,  and,  according  to  the 
laws  of  gravity,  extend  itself  over  a  fresh  portion 
of  the  field  nntU  taken  up  by  some  other  diuin  or 
furrow. 

Such  deep  trenches  are  attended  with  great  incon- 
veniences. They  are  destroyed  by  each  ploughing ;  and, 
consequently,  when  the  land  can  only  be  preserved  from 
excessive  humidity  by  their  means,  require  to  be  as  often 
reconstructed.  It  must  be  confessed  that  this  is  seldom 
done  on  account  of  the  labour  that  would  be  thereby 
entailed,  and  the  great  expense  arising  from  the  per- 
formance of  the  operation,  and  from  that  of  spreading 
over  the  ground  tne  quantity  of  earth  which  has  been 
thrown  up  while  forming  the  trench.  Besides,  there 
will  always  remain  perceptible  hollows  in  those  places 
where  the  drains  previously  existed ;  and  if  the  new  ones 
are  not  traced  exactly  in  the  same  spot  occupied  by  the 
others,  these  hollows  will  become  receptacles  for  standing 
water,  which  will  essentially  injure  the  crops.  This  will 
invariably  occur  after  the  melting  of  heavy  falls  of  snow. 
When  the  snow  melts  rapidly,  or  heavy  storms  of  rain 
fall,  whatever  care  may  have  been  bestowed  on  the  for- 
mation of  these  deep  drainage  furrows,  the  water  will 
frequently  overflow  and  carry  away  with  it  portions  of 
the  surrounding  soil;  therefore,  in  cases  where  drains 
are  absolutely  indispensable,  it  will  be  best  to  form  sub- 
terranean or  covered  drains;  and  it  not  imfrequently 
happens,  that  the  expense  attendant  on  their  formation 
are  amply  repaid  in  the  course  of  one  or  two  years  after 
their  construction  in  a  cold  wet  soil.  If  these  drains  are 
properly  arranged,  the  field  may  be  left  perfectly  flat,  and 
ploughed  alternately  in  all  directions,  and  at  almost  all 
times  and  seasons,  without  sufiering  from  excess  of 
humidity. 

There  are  two  points  which  must  be  attended  to  in 
the  making  of  under  drains.  If  the  land  has  any 
d^ree  of  cbcUvityi  they  must,  in  order  to  be  produc* 
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tive  of  the  requiied  effect,  be  made  in  a  contrary  direc- 
tion to  it,  and  intersect  or  cross  the  slope,  otherwise  they 
will  not  be  able  to  collect  all  the  water  which  is  con- 
tained in  the  soil.  When  formed  in  this  transverse  direc- 
tion, a  slight  degree  of  inclination  towards  the  ditch 
which  is  to  receive  and  carry  off  the  water,  must  be 
given  to  them ;  but  this  must  never  go  beyond  an  inch 
in  ten  perches.  It  is,  of  course,  understood,  that  it  must 
be  guided  by  the  horizontal  basis  of  the  soil,  and  not  by 
the  surface,  which  is  often  unequal. 

The  best  way  of  managing  these  subterraneous  drains, 
is  to  make  them  open  into  a  ditch  or  conducting  drain 
which  is  to  carry  off  the  water  to  some  river  or  lake,  and 
to  surround  the  opening  with  stones  to  prevent  it  from 
falling  in  or  breaking.  Sometimes,  two,  three,  or  more 
drains  are  made  to  meet  together,  and  emit  their  con- 
tents through  one  opening ;  but  this  is  a  mode  of  pro- 
ceeding by  no  means  to  be  recommended,  because  one  or 
the  other  will  very  frequently  be  choked  up,  and  it  will 
then  be  difficult  to  discover  which  one  is  at  fault. 

These  drains  or  gutters  are  made  of  various  depth.  If 
an  impermeable  stratum  is  found  existing  beneath  a  layer 
of  porous  earth,  it  is  necessary  to  dig  on  until  we  come 
to  the  latter,  and  there  form  the  canal  along  which  the 
water  is  intended  to  pass.  If,  on  the  other  hand,  the 
layer  of  argillaceous  earth  is  not  very  thick,  it  will  be 
sufficient  for  the  drain  to  be  covered  by  a  foot  of  earth, 
or  even  by  ten  inches,  when  the  soil  at  the  surface  is 
moderately  tenacious;  but  in  cases  of  this  nature  the 
ploughings  must  never  be  carried  beyond  a  depth  of  six 
inches.  In  light  loose  sandy  soils,  the  drains  must  be 
covered  with  at  least  eighteen,  if  not  twenty-four  inches 
of  earth.  This  thickness  is,  however,  subject  to  modi- 
fication. K  the  drain  has  to  be  carried  through  a  rising 
ground,  a  depth  of  from  nine  to  ten  inches  is  sufficient 
for  that  portion  of  it  which  is  intended  to  contain  the 
water.  It  may  be  made  as  wide,  or  a  Uttle  wider  than 
it  is  deep ;  but  this  will  depend,  in  a  great  measure,  on 
the  nature  of  the  materials  with  which  it  is  to  be  filled 
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up.  If  rough  stones  gathered  from  the  fields  are  to  be 
made  use  of  for  the  purpose,  its  width  at  the  top  should 
be  sixteen,  and  at  the  bottom  only  ten  inches ;  but  when 
it  is  to  be  filled  up  with  branches,  nine  inches  will  suffice 
for  the  width  at  top,  and  two  or  three  at  bottom. 

In  digging  drains,  their  opening  at  the  surface  of  the 
soil  should  be  made  large  enough  to  enable  every  part  of 
the  operation  to  be  conveniently  carried  on. 

In  large  undertakings,  it  is  customary  to  make  use  of 
a  plough  for  the  purpose  of  commencing  the  opening  of 
a  dndn.  Two  fturow  sUces  are  thrown  oS  by  this  in- 
strument, the  one  to  the  right  and  the  other  to  the  left, 
and  a  strip  of  earth  of  about  fifteen  inches  wide  left 
between  the  furrows.  This  strip  is  subsequently  divided 
with  a  strong  plough,  having  a  double  moidd-board.  The 
first  time  this  instrument  passes  through  the  soil,  it  is 
made  to  penetrate  to  the  depth  of  about  a  foot ;  and  the 
second  time  it  is  so  arranged  as  to  turn  up  the  soil  to  at 
least  six  or  eight  inches  lower  down.  The  earth  is  imme- 
diately removed  from  the  sides,  lest  it  should  fall  back 
again  into  the  ditch  during  the  operation.  The  excava- 
tion is  then  continued  with  manual  implements.  A 
common  spade  is  first  made  use  of  which  is  a  little  nar- 
rower at  the  bottom  than  it  is  at  the  top ;  and,  subse- 
quently, another  is  had  recourse  to,  the  upper  part  of 
which  is  scarcely  so  wide  as  the  lower  part  of  the  former 
one,  and  its  extremity  not  more  than  three  inches  wide. 
By  digging  successively  with  these  two  instruments,  and 
exercising  a  httle  care  and  skiD,  the  drain  will  speedily 
become  properly  shaped ;  the  walls  must  then  be  united, 
and  all  the  loose  earth  which  has  fallen  to  the  bottom 
removed  thence  with  a  curved  shovel.  That  part  of  the 
drain  through  which  the  water  is  to  pass,  must  then  be 
lined  with  stones  or  with  branches,  according  as  one  or 
the  other  can  be  procured  with  the  least  trouble  and 
expense.  If  the  stones  can  be  obtained  from  a  neigh- 
bouring field,  they  are  to  be  preferred.  The  large  and 
small  ones  are  mixed  together  -,  but  in  placing  them  in 
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the  drain,  care  must  be  taken  to  pile  the  largest  and 
flattest  along  the  sides.  When  branches  are  made  use 
of,  they  are  sometimes  tied  up  in  bundles;  but  it 
is  much  better  to  lay  them  in  one  by  one,  the  largest 
being  placed  at  the  bottom,  and  the  smaller  ones 
above. 

Experience  has  proved  that  light,  aquatic  wood  is  better 
adapted  for  this  purpose,  and  more  durable  than  hard 
wood ;  thus  the  branches  of  alders,  willows,  and  poplars, 
are  preferable  to  those  of  firs,  the  juniper,  and  other 
resinous  trees.  It  is,  however,  highly  essential  that  the 
branches  made  use  of  shall  have  been  fresh  cut,  or,  in 
other  words,  green  and  fuU  of  sap. 

It  is  generally  found  that  drains  lined  with  branches 
remain  open  longer  and  are  more  durable  than  those  in 
which  stones  have  been  made  use  of ;  even  after  the  wood 
has  rotted,  the  drain  retains  its  form  if  the  soil  be  of  an 
argillaceous  nature. 

The  stones  or  branches  with  which  the  drain  is  filled 
must  be  covered  up  with  straw,  furze,  rushes,  or  similar 
material,  in  order  to  prevent  the  earth  from  sinking  in 
between  the  interstices ;  or  they  may  be  simply  covered 
with  the  turfs  raised  from  the  smface  of  the  ditch,  turned 
bottom  upwards,  and  pressed  down  with  the  feet  to  render 
them  soUd. 

When  the  trench  comes  to  be  covered  up,  care  must 
be  taken  neither  to  put  very  loose  earth  above  it,  which 
might  sink  in  and  fill  up  the  interstices  through  which  it 
is  intended  the  water  should  pass,  nor  yet  tenacious  clay, 
which  would  soon  adhere  so  firmly  together  as  altogether 
to  prevent  the  filtration  of  water  through  it.  The  soil 
immediately  over  the  trench  ought  to  be  left  a  Uttle  higher 
than  any  of  the  other  parts,  because  it  invariably  smks 
down  aid  diminishes.    ^  ^ 

When  the  soil  is  of  a  highly  argillaceous  nature  the 
drains  are  seldom  made  very  wide,  and  are  filled  up  with 
straw  twisted  into  the  form  of  ropes ;  sometimes  they  are 
left  empty  and  simply  covered  with  turfs :  the  clay  soon 
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gets  SO  firm  and  hard  that  a  crust  is  formed  all  round  the 
drain,  and  the  lower  part  remains  open  long  after  the 
straw  has  rotted  away. 

In  some  places,  instruments  termed  mole-ploughs 
are  introduced  into  the  soil,  the  effect  produced  by  wluch 
is  highly  satisfactory.  ~  t"^" 

In  loose,  sandy,  and  peaty  soils,  bricks  made  for  the 
express  purpose,  and  other  inventions  of  art,  are  employed 
in  sustaining  the  walls  of  drains,  and  sometimes  the 
gutters  are  left  entirely  open.*  Trenches  for  the  pur- 
pose of  draining  land  must  be  placed  nearer  together  or 
at  a  greater  distance  from  one  another,  according  to  the 
degree  of  humidity  of  the  field  or  meadow  which  they 
are  intended  to  dry.  The  usual  intervening  space  is 
from  three  to  four  perches.  When  the  soil  is  of  a  highly 
argillaceous  nature,  and  covered  only  with  a  very  thin  layer 
of  vegetable  mould,  they  must  be  brought  nearer  together. 

Whenever  the  requisite  materials  for  filling  up  the 
drains  are  procurable  on  the  estate,  the  expenses  of  the 
operation  oi  draining  are  trifiing  in  comparison  to  the 
advantage  the  soil  derives  from  it.  In  England  this 
operation  is  very  frequently  undertaken  by  farmers  who 
only  hold  their  land  on  short  leases,  and  yet  they  find 
that  the  outlay  is  amply  repaid  by  the  increase  of  fertility 
produced,  and  the  consequent  increase  in  the  produce  of 
the  soU.  This  operation  cost  one  of  my  friends  who  was 
advised  by  me  to  undertake  it,  and  whom  I  directed  how 
to  proceed,  one  rix-doUar  and  sixteen  groschen  per  acre, 
and  the  next  year  the  produce  of  his  wheat  crop  was 
increased  two  bushels  and  a  half.        \ 

One  necessary  precaution  which  must  never  be  lost 
sight  of,  is  that  of  not  allowing  heavily  laden  waggons  to 
traverse  the  ground  thus  drained  in  the  direction  of  the 

drains.f 

(fi).  The  second  cause  of  excessive  humidity  is  generally 

*  See  a  work  hy  this  attthor,  entitled  ''  Anleitong  znr  Englischen  Land- 
wirthBhaft,"  vol.  ii.  part  1,  page  60  j  and  also  Count  Podeivel's  trenslalion  of 
"  Johnston  uber  Anstrocknung  nach  Elklngtoo."— Berlin,  1780. 

t  The  Gennan  fkrmer  evidently  fell  into  the  error,  too  common  in  England, 
that  of  placing  their  nnder-drain  not  sufficiently  deep  in  the  soil. 

VOL,   IL  O 


302  AGBlCtJMURE. 

to  be  met  with  in  valleys  snrroimded  by  hills,  from  which 
the  water  nms  down  and  sinks  into  the  land,  or  unites 
and  settles  on  the  surface  in  the  form  of  ponds  or  stagnant 
marshes,  without  finding  any  outlet,  and  is,  consequently, 
obhged  to  remain  there  until  evaporated.  When  the  soil 
of  such  valleys  is  not  of  a  porous  nature,  and  no  drains 
have  been  formed  in  it,  they  of  necessity  become  marshy, 
saturated  with  water,  and  often  transformed  into  lakes  or 
bogs.  It  is  in  general  exceedingly  difficult  effectually  to 
remedy  matters  when  they  have  come  to  this  state ;  but 
when  taken  in  time  there  are  many  cases  on  record  proving 
the  immense  advantages  resulting  from  drainage,  and  in 
which  the  benefits  derived  have  amply  repaid  the  ex- 
pensed :  and  this  has  been  especially  the  case  where  it 
has  only  been  requisite  to  choose  the  lowest  part  of  the 
rising  ground  by  which  the  valley  is  surrounded ;  or  if 
there  be  such,  some  place  hollowed  out  by  the  moisture, 
and  there  form  a  ditch  of  sufficient  depth  to  cany  off  the 
water  to ,  the  lowest  spot,  and  thence  to  some  river  or 
lake.  Previously  to  commencing  such  an  operation,  it  is 
best  carefully  to  calculate  the  expenses  and  outlay  which 
it  will  occasion ;  and  after  comparing  these  with  the 
advantages  which  may  be  derived  from  it,  to  decide 
accordingly. 

Sometimes  it  is  impossible  to  cany  off  the  water  to  the 
lowest  part  of  the  valley,  because  there  is  not  sufficient 
declivity  there  to  admit  of  a  course  being  formed  for  it. 
When  once  it  has  been  clearly  asc^ained  that  these 
waters  flow  fit)m  the  rising  grounds,  it  may,  in  some  cases, 
be  advisable  to  intersect  the  decUvity  by  a  canal,  or  canals, 
for  the  purpose  of  collecting  them.  TMs  canal  ought  to 
be  situated  at  such  a  height  as  will  admit  of  its  being 
emptied  from  below,  or  by  means  of  outlets  carried  across 
the  lowest  part  of  the  rising  groimds  which  enclose  the 
valley :  by  this  means  a  great  portion,  if  not  the  whole, 
of  the  moisture  will  be  got  rid  of.  There  is  also  a  third 
means  of  remedying  this  evil,  and  it  may  be  had  recourse 
to  when  a  layer  of  gravel  or  permeable  sand  exists  beneath 
a  thin  bed  of  impenetrable  soil.    In  this  case  one  or  more 
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ditches  may  be  dug  through  the  unpenneable  layer,  or 
wells,  sunk,  or  holes  bored  in  the  ground  with  a  large 
draining  auger,  through  which  the  water  may  filtrate  into 
the'  porous  stratum :  this  mode  of  proceeding  has  often 
been  found  sufficient  to  drain  marshes,  fens,  and  even 
lakes,  and  render  the  spots  formerly  occupied  by  them 
fertile  land.  But  prior  to  the  undertaking  of  such  opera- 
tions the  chances  of  success  should  be  car^nilly  calculated; 
and  we  must  ascertain  whether  or  not  when  the  water 
has  reached  this  sandy  or  porous  stratum  it  will  be  able 
to  force  a  passage  for  itself;  or  whether  the  sand  may  not 
abeady  be  so  completely  saturated  with  moisture  as  to  be 
unable  to  contain  moro,  as  is  very  frequently  the  case 
when  the  layer  of  it  conununicates  with  the  surrounding 
heights.  Under  such  circumstances  the  addition  of  fresh 
moisturo  will  only  tend  to  cause  the  water  to  rise  up 
through  the  newly  formed  aperture,  and  flood  the  land 
which  we  desire  to  dram. 

These  eyib  may  in  some  degree  be  remedied  in  fields 
exposed  to  them  by  intersecting  the  groimd  with  numerous 
ditches,  and  raising  its  surface  by  the  addition  of  the 
earth  taken  from  these,  or  by  suppUes  of  sand  brought 
from  some  of  the  neighbouring  heights.  The  great 
fertility  of  the  soil  of  valleys  will  often  amply  repay  the 
outlay  required  for  such  an  amelioration. 

(c).  In  by  far  the  greater  number  of  cases,  springs  are 
formed  in  the  following  manner : — ^The  moisture  of  the 
atmosphere  being  condensed  in  much  larger  quantities  on 
the  summits  of  mountains  and  in  elevated  situations,  the 
water  thus  formed  as  well  as  that  which  falls  in  rain,  sink 
according  to  the  laws  of  gravity  perpendicularly  through 
the  superficial  porous  earth  until  its  descent  is  retarded  or 
totally  obstructed  by  an  impenetrable  substance ;  it  then 
becomes  dammed  up,  and  is  ultimately  forced  to  filtrate 
slowly  over  this  layer,  or  open  for  itself  an  outlet  at  the 
spot  where  this  bed  rises  to  the  surface  of  the  soil.  Should 
it  not  find  any  channel  here,  it  gushes  forth  in  the  form 
of  a  spring;  if  there  is  sufficient  slope,  it  hollows  a  bed 
for  itself,  and  descends  over  the  lower  ground  in  the  form 

0  2 
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of  a  brook,  Avithout,  however,  making  the  adjacent  soil 
damp.  But  when  a  quantity  of  porous  earth  is  collected 
at  the  place  where  the  impenetrable  bed  finishes  on  the 
declivity  or  at  the  bottom  of  the  hill,  the  water  sinks  into 
it,  renders  a  large  extent  of  ground  damp  and  marshy ; 
and  being  forced  onwards  by  the  pressure  which  it  re- 
ceives from  above,  opens  for  itself  passages,  re-appears  on 
the  surface,  and  forms  bogs  and  fens,  or  trickles  over  the 
surface. 

This  is  one  of  the  most  frequent  causes  of  humidity 
and  of  the  formation  of  marshes  or  bogs. 

On  land  of  such  a  nature,  recourse  is  frequently  had  to 
means  which,  although  very  expensive,  are  altogether 
fruitless,  or  at  any  rate  productive  of  but  little  efiect.  A 
number  of  drains  are  dug,  which  only  dry  the  land 
close  to  their  edges ;  and,  even  when  the  most  favourable 
direction  is  given  to  them,  will,  if  not  hollowed  out  to  the 
impermeable  layer,  suffer  the  water  to  sink  through  them 
into  the  earth  beneath,  and  thus  become  entirely  useless. 
It  is  impossible  that  drains  can  ever  be  efficacious  unless 
the  bottom  of  them  rests  upon  an  impenetrable  stratum ; 
where  such  is  not  easily  to  be  met  vrith,  they  must  be 
carried  to  a  very  great  depth.  It  is  therefore  of  the 
utmost  importance  that  we  should  be  enabled  at  once  to 
distinguish  the  causes  of  the  various  kinds  of  humidity 
that  are  met  with ;  and  if  proper  attention  is  paid  to  the 
position  of  the  divers  strata  of  earth  which  give  rise  to 
the  springs  which  we  wish  to  get  rid  of,  we  shall  find 
these  causes  reduced  to  a  very  small  number. 

On  the  slope,  or  at  the  foot  of  hills,  the  water  does 
not  usually  flow  directly  over  the  horizontal  or  inclined 
layer  of  impermeable  soil  which  prevents  it  fix>m  sinking 
into  the  ground.  At  the  lower  part  of  all  hills,  even 
such  as  are  chiefly  composed  of  stones  and  gravel,  a 
primary  layer  of  aj^illaceous  earth  is  found ;  which,  in 
general,  gradually  becomes  thinner  as  it  approaches  the 
summit  of  the  hill,  and  thicker  towards  the  foot.  In  all 
probability,  among  other  causes,  this  layer  owes  its  for- 
mation principally  to  the  particles  of  day  which  the 
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water  has  washed  away  from  the  higher  ground,  which  it 
carries  with  it,  and  gradually  deposits  during  it  progress. 
The  base  of  hills  and  mountains  is  generally  found  to  be 
surrounded  by  a  bed  of  argillaceous  clay  of  greater  or 
less  depth.  Thus  we  see  that  the  water  which  sinks 
into  the  porous  earth  becomes  enclosed  between  the  im- 
permeable layer  and  this  primary  stratum  of  day,  and  a 
reservoir  is  formed  which  encloses  more  or  less  fluid, 
according  to  the  quantity  which  falls  from  the  atmos- 
phere. This  fluid  escapes  at  the  termination  of  the  upper 
impermeable  stratum,  or  else  forces  its  way  out  where- 
ever  it  is  thinnest.  In  such  cases  as  these,  it  does  not 
present  itself  on  the  surface  at  once,  because  in  general 
there  is  a  bed  of  earth  of  that  spongy,  marshy  nature, 
which  is  produced  by  excessive  moisture,  collected  above 
the  upper  impenetrable  layer.  The  water  which  escapes 
from  beneath  this  latter  saturates  the  porous  bed,  and 
renders  a  greater  or  less  extent  of  ground  wet  and 
swampy,  and  thus  forms  bogs  or  fens. 

The  spring,  properly  speaking,  or  the  place  where  the 
water  gushes  out  from  the  clayey  layer,  is  often  higher 
up  than  the  spot  where  the  moisture  begins  to  show  itself 
on  the  surface  of  the  soil ;  for  when  the  bed  of  porous 
earth  is  tolerably  lar^e  and  the  declivity  rapid,  the  water 

does  not  show  itself  on  the  surface  of  the  ground  at  all,  ^ 
at  least  during  dry  weather.  Indeed,  it  seldom  betrays 
itself  until  it  reaches  the  bottom  of  the  hill  where  the 
declivity  ceases,  unless  it  encounters  elevations  in  the 
stratum  of  clay  which  impede  its  progress  and  force  it  up 
to  the  surface,  or  unless  the  bed  of  porous  earth  becomes 
very  thin.  ^Jliese  circumstances  will  occasionally  cause 
the  land  to  become  wet,  and  to  be  injured  by  excess  of 
moisture,  even  near  the  summits  of  mountains. 

When,  in  digging  a  drain,  the  workmen  come  to  the 
upper  clay  stratum,  they  should  either  make  hollows  in 
the  bottom  of  the  trench  with  a  spade,  or  else  bore  holes 
in  it  with  a  boring  auger,  which  shall  perforate  the  bed 
of  clay  and  penetrate  into  the  sandy  or  gravelly  reservoir, 
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80  as  to  give  free  vent  to  the  water,  which  then  gashes 
out  through  these  holes  with  considerable  impetuosity, 
and  flowing  along  the  drain,  runs  off  into  the  connecting 
ditches  prepared  for  its  reception,  and  thence  into  some 
neighbouring  river  or  brook.  It  will  be  understood  that, 
in  order  thoroughly  to  produce  this  effect,  the  bottom  of 
the  drain  must  be  higher  than  the  level  of  the  country 
below.  Elkington  made  this  ^liscovery  quite  accidentally. 
He  was  standing  upright  in  a  ditch  which  he  had  caused 
to  be  dug  for  the  purpose  of  draining  the  surrounding 
land,  and  which  had  turned  out  totally  inefficacious,  and 
in  his  vexation  he  struck  the  ground  with  an  iron  bar 
which  he  happened  to  have  in  his  hand ;  this  pierced 
through  the  layer  of  clay,  which  had  previously  been  ren- 
dered  thin  by  ttie  excavation  of  the  ditch;  in  an  instant 
water  gushed  through  the  hole  thus  made  with  such  force 
and  rapidity  as  to  compel  him  to  retreat  precipitately 
from  the  ditch.  When  he  saw  the  effect  produced,  he 
made  other  holes  with  a  boring  auger,  and  by  this  means 
soon  dried  all  the  surrounding  land.  Subsequently,  he 
effected  the  drainage  of  a  number  of  spots  where  the  per- 
formance of  the  operation  with  any  degree  of  success  had 
long  been  deemed  hopeless,  and  thus  acquired  great  cele< 
brity.  In  digging  dnuns,  cases  of  this  description  very 
fi^uently  present  themselves;  there  are  few  workmen 
accustomed  to  this  kind  of  labour  who  have  not  more 
than  once  seen  the  water  rise  thus  from  a  bed  of  clay  at 
the  bottom  of  the  trench. 

By  means  of  these  drains,  and  of  holes  thus  bored  in 
the  bottom  of  them  with  boring  augers,  an  outlet  may  be 
made  even  in  the  lowest  situations  for  the  water  collected 
in  the  beds  of  gravel,  sand,  or  stones,  which  exist  in  the 
inferior  part  of  the  soil ;  and  as  almost  all  the  reservoirs 
of  water  communicate  with  each  other  by  means  of  the 
porous  beds  and  veins  contained  in  the  ground,  the  whole 
of  the  moist  land  will  thus  be  freed  frt)m  its  superabun- 
dant moisture. 

By  means  of  a  drain  thus  pierced  with  holes  at  the 
bottom;  all  the  land  above  the  level  for  a  considerable  ex« 
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tent  may  thus  be  freed  from  moisture ;  that  is^  supposing 
the  reservoir  containing  the  water  is  reached :  and  thus 
all  those  springs  which  show  themselves  on  the  heights 
will  be  got  rid  of,  provided  that  they  conununicate  with 
one  another  by  means  of  those  veins  or  beds  of  porous 
earth  I  have  aheady  spoken  of,  as  is  usually  the  case.  I 
have  known  instances  in  which,  when  this  operation  has 
been  performed  on  one  side  of  a  hill,  its  effects  have  ex- 
tendi to  the  other,  and  drained  it  so  completely  as  to 
cause  a  scarcity  of  water,  while  the  drain  has  been  so  full 
as  to  contain  water  enough  to  turn  a  mill.  Sometimes 
the  water  thus  obtained  may  be  employed  with  advantage 
in  the  irrigation  of  the  same  ground,  which,  having  been 
thus  freed  from  its  superabundant  moisture,  may  be 
transformed  into  watered  meadows  of  good  quality. 

The  holes  formed  by  the  auger  do  not  easily  become 
closed  up ;  on  the  contrary,  they  are  enlarged  by  the 
action  of  the  water,  and  thus  become  artificial  springs.  A 
greater  or  less  number  of  them  must  be  bored,  according 
to  the  quantity  of  water  which  will  have  to  pass  through. 
It  is,  however,  as  well  to  surround  them  with  masonry, 
in  order  that,  if  the  sides  of  the  ditch  should  fall  in,  they 
may  not  be  stopped  up.  This  operation,  it  must  be  re- 
membered,  w/^t  effect  the  drdnage  of  any  land  below 
the  level  of  the  ditch. 

I  trust  that  I  have  been  enabled  to  give  a  clear  insight 
into  the  course  which  must  be  pursued,  both  for  the  pur- 
pose of  collecting  the  water  of  these  springs,  and  drain- 
ing the  land  which  they  render  wet.  The  principle  of 
action  is  in  itself  very  simple,  but  in  order  to  put  it  in 
practice,  a  perfect  acquaintance  with  all  the  circumstances 
of  the  locaUty,  and  a  careful  survey  of  the  country,  are 
requisite,  as  well  as  thorough  and  distinct  notions  of  the 
various  strata  of  which  the  soil  is  composed ;  and  this  not 
merely  with  regard  to  its  surface,  but  extending  also  to 
its  utmost  depths.  The  nature  and  position  of  the  dif- 
ferent strata  are  sometimes  accidentally  discovered  by 
noticing  places  in  the  vicinity  of  drains  where  the  earth 
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has  fallen  down;  but  this  point  can  he  much  better 
ascertained  with  the  assistance  of  the  boring  auger."" 

(d).  In  order  to  prevent  the  overflowing  of  water- 
courses and  rivers  beyond  their  proper  beds^  and  to 
diminish  these  beds  when  they  are  too  large,  recourse  is 
had  to  the  construction  of  dama  and  danis. 

Notwithstanding  the  efforts  of  those  talented  theoretical 
and  practical  men  who  have  turned  their  attention  to  the 
difficult  and  compUcated  art  of  constructing  such  banks 
or  dams  as  shall  be  firm  and  durable,  both  the  principles 
and  application  of  this  branch  of  science  are  yet,  if  not  in 
their  infancy,  at  least  very  undetermined.  The  form- 
ing and  maintaining  of  high  and  extensive  banks, 
as  well  as  all  matters  relating  to  their  execution  and 
direction,  is  seldom  undertaken  by  private  individuals, 
but  is  usually  a  pubUc  concern,  and  is  confided  to  the 
superintendence  of  skilful  engineers,  and  men  who  are 
experienced  in  operations  of  this  natmre.  Nevertheless, 
it  may  be  interesting  to  agriculturists  who  reside  near 
such  places  to  acquire  some  degree  of  fundamental  know- 
ledge with  regard  to  this  subject,  and  read  some  of  the 
works  that  treat  of  it.f 

By  means  of  banks  or  dams  land  is  protected  from  the 
effects  which  might  result  from  an  excessive  swelling  of 
rivers,  or  from  their  subsequent  overflowing,  and  land 
rendered  capable  of  receiving  cultivation  which  had  pre- 
viously been  covered  with  water. 

The  means  of  constructing  banks  which  are  perfectly 
solid  and  durable  is  now  weU  known.  But  time  alone 
and  the  most  frightful  calamities  led  to  the  discovery  of 

*  There  is  in  Germany  a  translation  of  Johnston's  work  by  the  Count  de 
Podeivd's,  entitled  "  A  Treatise  on  the  draining  of  marshes  and  cold  wet  lands, 
according  to  the  method  discovered  by  Elkington."  It  was  published  at  Beriin 
in  1709.  In  this  work  the  subject  which  I  have  been  endeavouring  to  explain, 
is  entered  into  at  gpreat  length,  but  in  a  very  incomplete  and  conftised  manner. 
But  with  the  assistance  of  what  I  have  said  above,  a  dear  notion  may  be 
formed  of  all  the  cases  mentioned  there. 

t  "  Hunrich's  Praktische  Anleitune  zum  Deich,  SId,  und  Schlensenban." 
Bremmen,  2  Theile,  1770,  1782.  *^  Kinchmaun's  Anleltung  sum  Deich, 
Schleusen,  und  Staatbaukunst."  Hanover,  1780.  «  Rledel's  Anleitung  zur 
Strom  und  Deichbaukunde."    Berlin,  1800. 
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the  principles,  without  which  the  requisite  degree  of 
solidity  could  not  be  given  them.  Houses  may  now 
be  built  close  by  these  dams  or  banks,  without  any 
fear  or  danger  of  their  suffering  from  those  accidents 
which  are  so  frequent  in  our  climate,  and  under  our  tem- 
perature; and  which,  in  the  vicinity  of  imperfectly  formed 
banks,  render  constant  and  unremitted  attention  necessary 
whenever  the  water  rises  above  its  usual  level.  But  even 
now,  in  the  present  advanced  state  of  the  science,  these 
banks  or  dmns  are  only  capable  of  ensuring  protection 
from  those  inundations  which  may  be  caused  by  the 
reflux  of  the  sea  and  the  action  of  the  waves,  the  force  and 
volume  of  which  theory  and  practice  enable  us  to  cal- 
culate: but  they  are  incapable  of  securing  land  from 
floods  caused  by  excessive  swelling  of  the  river,  arising 
from  the  thawing  of  masses  of  ice,  because  in  this  case  it 
is  impossible  to  calculate  the  volume  or  force  of  the  power 
which  the  banks  will  have  to  contend  against.  In  the 
latter  case  there  is  doubtless  much  to  be  feared;  but 
when  a  large  piece  of  land  is  left  between  the  bank  and 
the  course  of  the  river,  and  the  current  or  course  of  the 
latter  is  made  perfectly  straight,  or  suffered  to  wind  a 
little,  these  dispositions  will  c^ord  more  safety  than  the 
strongest  or  highest  banks. 

Unfortunately,  in  the  formation  of  banks  or  dams,  it 
too  often  happens  that  the  work  is  performed  in  a  great 
hurry,  and  sufficient  care  is  not  taken  to  see  that  the 
earth  is  made  firm  and  solid;  or  the  extent  of  space 
allowed  for  the  passage  of  the  water  is  too  much  confined, 
in  order  that  more  ground  may  be  left  for  cultivation. 
From  this  carelessness  and  false  economy,  accidents  and 
losses  arise  which  greatly  over-balance  the  value  of  the 
saving  which  is  aimed  at. 

Even  when  these  banks  or  dams  are  capable  of  pre- 
serving the  land  from  being  inundated  or  flooded,  the  soil 
is  not  freed  by  them  from  its  superabundant  moisture. 
The  water  which  descends  from  the  high  ground  to 
mingle  with  the  water  of  the  river  must  have  some 
means  of  escape^   and  be  prevented  from  remaining 
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on  the  surface,  or  sinking  into  and  saturating  the  ground. 
The  means  which  may  be  adopted  to  prevent  this  are 
many  and  various ;  and  we  must  be  guided  in  our  selec- 
tion  of  them  by  the  circumstances  of  the  locality.  Some* 
times  it  may  be  carried  off  into  the  river  by  means  of 
canals  cut  in  as  direct  a  line  as  possible,  &om  which  the 
water  passes  under  the  banks  through  sluices  which  open 
to  give  it  passage. 

These  sluices  are  in  general  fmnished  with  a  kind  of 
door,  which  the  water  in  the  river  closes  as  it  rises,  and 
which  is  afterwards  opened  by  the  water  in  the  canal 
when  the  former  falls  again. 

By  this  means,  damp  moist  lands  which  are  situated 
pretty  high,  mav  in  general  be  easily  freed  from  their 
superabundant  humidity ;  but  not  so  land  which  is  be- 
neath the  level  of  the  bed  of  the  river. 

In  cases  of  this  nature,  various  imperfect  modes  of 
proceeding  are  resorted  to ;  for  example,  the  land  is  sur- 
rounded with  drains  and  dykes  for  the  purpose  of  car- 
rying off  the  water  which  falls  from  the  higher  ground, 
and  these  are  connected  with  canals  which  are  raised 
above  the  level  of  the  soil  and  convey  it  to  the  neigh- 
bouring river. 

Occasionally,  however,  when  the  water  cannot  be  kept 
sufficiently  elevated,  pumps  or  drawing  machines  are 
employed  to  raise  it  from  the  bottom  of  these  dykes 
or  trenches.  But  it  must  be  borne  in  mind  that  ditches 
of  this  kiQd  can  only  prove  beneficial  where  the  soil  is  of 
an  argillaceous  nature,  and  is  tolerably  soUd.  In  hght, 
porous  land  they  would  be  perfectly  useless. 

We  can  only  reckon  with  some  degree  of  certainty  on 
success  when,  by  means  of  a  drain  of  sufficient  dimen- 
sions, we  can  cut  off  the  water  which  descends  from  the 
hill  in  some  spot  above  the  level  of  the  river,  and  high 
enough  to  enable  us  to  direct  this  water  into  the  stream 
which  is  to  carry  it  off.  If  a  drain  of  this  kind  has 
sufficient  decUvity,  there  is  not  a  doubt  of  its  proving 
beneficial ;  but  it  not  unfrequently  happens  that  mounds 
of  sand  are  fonned  in  its  bed  which  obstruct  the  passage 
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of  the  water,  destroy  the  declivity,  and,  consequently, 
cause  it  to  overflow,  and  thus  transform  land  which 
was  completely  drained,  into  a  bpg. 

It  now  and  then  happens  that  a  third  mode  of  pro- 
ceeding may  be  adopted,  namely,  that  of  constructing 
dykes  formed  of  soUd  earth  all  round  the  land,  and 
emptying  out  the  water  from  them  with  machines  for 
drawing  or  pumping  up  water. 

There  are  various  kinds  of  these  machines ;  but  the 
greater  part  of  them  are  worked  by  means  of  sails  similar 
to  those  of  a  windmill.  The  inhabitants  of  Holland 
have  surpassed  those  of  all  other  countries  in  inventions 
of  this  nature.  The  most  essential  quality  of  this  kind 
of  machine  consists  in  its  requiring  no  other  agent  than 
wind  to  put  it  in  motion,  and  being  constructed  in  such 
a  manner  as  not  easily  to  admit  of  its  being  injured  or 
put  out  of  order ;  should  such  not  be  the  case,  it  will 
be  liable  to  become  unfit  for  use  at  the  very  moment 
when  most  required.  On  this  account  those  which 
require  great  motive  power  are  very  complicated,  and, 
containing  a  great  deal  of  iron-work,  are  always  exceed- 
ingly troublesome.  The '' d/ramng-wheeiy  the  **  thromng- 
wheel"  and  "  Archimedea'  screw^^  are,  when  well  con- 
structed, fully  capable  of  effecting  the  purpose  for  which 
they  are  designed ;  but  the  "  hydraulic  rcmiy  a  newly- 
invented  instrument,  is  only  adapted  to  particular  situa- 
tions. The  "  Monigolfiet"  machine,  which  has  latterly  so 
greatly  attracted  the  attention  of  mathematicians  and 
natural  philosophers,  is  wholly  inefficacious.  Latterly, 
steam-engines  have  been  made  use  of  for  this  purpose 
vtdth  great  success ;  but  it  must  be  admitted  that  they 
are  very  expensive. 

It  not  unfrequently  happens  that  it  becomes  necessary 
to  make  use  of  several  of  these  instruments  at  once,  in 
order  to  raise  the  water  to  the  requisite  height. 

The  same  means  which  are  resorted  to  in  low  situa- 
tions, protected  by  banks  or  dams,  for  collecting  and 
carrying  off  the  water  which  falls  from  the  height, 
may»  with  very  trifling  modifications^  also  be  used  to 
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get  rid  of  that  which  oozes  or  transudes  through  the 
earth,  as  standing  water  or  fens.  This  moisture  is  occa* 
sioned  by  the  water  situated  in  the  heights,  which  filters 
through  the  porous  layers  and  veins  of  soil,  and  collects 
on  the  low  flat  land.  When  rivers  overflow,  the  mois- 
ture thus  produced  id  the  land  is  not  easily  got  rid  of, 
even  after  the  flood  has  subsided ;  on  the  contrary,  it 
appears  as  if  it  was  then  only  that  the  ground  becomes 
thoroughly  saturated.  It  often  happens  that  the  water 
does  not  ebb  back  to  the  surface  until  the  river  has 
resumed  its  usual  position.  This  is  one  reason  why 
these  waters  may  not  only  be  got  rid  of  by  means  of 
canals  which  pass  under  the  bank  or  dams,  and  have 
gates  or  sluices  which  open  when  the  river  is  low  from 
the  effect  of  the  pressure  of  the  water  in  the  canal,  but 
also  by  dykes  dug  in  an  oblique  direction  relatively  to 
the  course  of  the  river,  in  order  that  they  may  unite  with 
the  latter  at  the  spot  where  the  water  in  them  has 
attained  an  equal  levels  or  is  a  little  higher  than  that  in 
the  canal. 

When  excessive  moisture  is  occasioned  not  by  standing 
or  subterraneous  water,  but  by  the  overflowing  and 
oozing  out  of  rivers,  which,  on  account  of  theu*  serpen- 
tine course,  have  not  sufficient  declivity,  the  best  thing 
that  can  be  done  is  to  alter  and  improve  the  direction  of 
the  bed  of  the  river,  and  remove  all  those  obstacles  which 
impede  the  passage  of  the  water.  The  straighter  its 
course,  the  more  rapid  will  be  the  current ;  and  the  more 
rapid  the  current,  the  less  considerable  will  be  the  volume 
of  water  resting  on  any  portion  of  the  bed  at  once. 
The  fewer  obstacles  it  encounters,  the  more  gently  will  it 
flow  onwards ;  and  the  more  gently  it  flows,  the  less 
damage  it  is  likely  to  do.  The  alteration  may  be  effected 
in  two  ways.  In  the  first  of  these,  the  windings  of  the 
river  are  cut  through  and  its  bed  altered ;  and  thus  it  is 
frequently  materially  shortened,  rendered  more  sloping, 
and  consequently  flows  much  more  rapidly  and  gently. 
In  this  manner  a  considerable  extent  of  fertile  soil  ad- 
mirably adapted  for  wheat  or  meadow  land  is  often 
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gained,  and  its  produce  soon  repays  the  expense  and 
outlay  required  by  this  operation.  Should  this  mode 
of  proceeding  not  appear  advisable,  a  portion  of  the 
water  in  the  river  may  be  carried  off  without  altering  the 
former  bed;  but  by  digging  a  canal  in  the  vicinity, 
which,  from  being  straighter,  has  a  greater  degree  of 
declivity.  There  is  no  necessity  for  making  this  canal 
very  large  at  first,  fer  the  action  of  the  water  gradually 
tends  to  increase  the  size  of  it,  until  at  length  it  becomes 
capable  of  containing  and  carrying  off  all  the  water  in 
the  river,  and  thus  renders  the  previously  existing  bed 
entirely  useless.  This  has  been  the  case  vpL  the  newly 
formed  bed  of  the  Oder,  extending  from  GOstebinse  to 
Niederwutzen. 

Meadows  situated  on  the  borders  of  a  river  or  stream 
that  winds  considerably,  and  the  water  of  which  rises 
above  the  surface  of  the  neighbouring  land,  generally 
suffer  greatly  from  humidity.  This  evil  may,  however, 
often  be  remedied  by  digging  a  ditch  or  drain  along  the 
meadow,  from  its  upper  to  its  lower  part,  which  drain  is 
made  to  open  into  the  river  at  the  point  where  its  bed  is 
lower  than  the  surface  of  the  meadow.  'This  drain  will 
speedily  carry  off  the  overflowings  of  the  water,  especially 
if  its  operation  is  facilitated  by  the  addition  of  smaller 
drains  leading  into  this  one.  The  earth  which  is  ex- 
tracted from  this  drain  will  sometimes  be  sufficient  to 
form  a  bank  along  the  side  of  the  river,  when  the  distance 
to  which  it  must  be  transported  for  this  purpose  is  not 
too  great. 

In  countries  much  intersected  with  streams  and  rivers, 
it  very  frequently  happens  that  the  low  grounds  in  the 
vicinity  of  these  are  so  considerably  below  the  level  of 
their  beds  as  to  render  it  impossible  to  carry  off  the 
superabundant  water  with  which  -such  land  is  sai;u« 
rated  by  means  of  the  river.  In  cases  of  this  de- 
scription, after  having  endosed  the  highest  parts  of 
the  river  with  banks  or  dams,  the  ground  may  be 
drained  by  means  of  pipes  or  tunnels  passing  through 
these  banks  and  under  the  bed  of  the  river;  or  eke 
by  covered  drains  formed  of  mortar  or  mansonry,  through 
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which  the  water  is  carried  off  to  some  lower  brook. 
Crett^  de  Paluel,  a  most  distinguished  French  agricul- 
turist, made  trial  of  this  mode  of  proceeding  in  two 
different  places.  I  shall  extract  an  account  of  the  ope- 
rations from  the  ''  Memoirs  of  the  Agricultural  Society 
of  Seine/'  vol.  iv.,  both  because  they  furnish  examples 
of  an  operation  which  occurs  but  sdiom,  as  weU  as  be- 
cause  these  two  cases  are  very  instructive,  on  account 
of  the  number,  natui«,  and  vaHety  of  the  circumstances 
relating  to  them. 

''  All  this/'  sajTS  Crett^,  when  speaking  of  a  great  ex- 
tent of  drainage  which  he  had  successfully  accomplished, 
*'  have  I  effected ;  and  any  one  who  chooses  may  come 
and  satisfy  themselves  by  seeing  it."  *'  There  is,  how- 
ever, one  rule  from  which  I  never  depart,"  he  says  in 
another  place,  viz.,  **  that  of  conducting  all  my  operations 
and  undertakings  on  a  liberal  scale,  and  never  suffering 
any  false  notions  of  economy  to  mar  the  whole.  The  soil 
amply  repays  the  capital  which  is  bestowed  upon  it,  pro- 
vided that  it  is  skilfully  and  judiciously  bestowed ;  but 
those  who  act  parsimoniously,  and  grudge  eveiy  fisui^hing, 
can  never  expect  to  derive  any  great  profits ;  the  enter- 
prising alone  will  find  their  endeavours  crowned  with 
success :  this  observation  relates  particularly  to  draining." 

On  the  Braining  of  various  Mnds  of  Marshes. 

We  class  under  the  denomination  of  marshy  all  those 
uncultivated  lands  which  are  of  a  spongy  nature,  and 
always  saturated  with  water. 

They  are  divided,  first,  into  green  rmrshes,  swampy 
hogs,  or  meadows:  this  variety  comprises  those  which 
are  covered  with  a  layer  of  turf,  or  of  high  grass,  which 
finds  an  abundant  supply  of  nutriment  in  the  upper 
stratum  of  the  soil.  And  secondly,  into  peat  marshes^ 
sterile  bogs,  or  furze  land,  on  which  nothing  but  mosses 
and  a  few  other  plants  grow,  as  the  yellow  star  of  Bethlehem 
(prnithoffulum  lutetm),  marsh  ledum  {^edmn  palustre), 
sweet  gale  or  myrrica,  common  and  crop-leaved  heath, 
{erica  vulgaris  et  fetraliw),  &c. 

Marshea  of  the  first  class^  although  constantly  moist 
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and  wet,  yield  some  little  hay,  but  this  is  in  general  far 
&om  being  nutritious ;  it  is  unpalatable  to  cattle,  and 
very  often  unwholesome ;  besides,  it  can  only  be  secured 
in  very  diy  seasons :  cattle  cannot  be  pastured  on  such 
land  without  danger. 

Peat  marshes  yield  scarcely  any  pasturage,  and  no 
produce ;  but  the  peat  which  may  be  obtained  &om  them 
is  very  valuable. 

Neither  of  these  varieties  can  be  rendered  fertile  until 
the  soil  is  thoroughly  drained  and  rendered  healthy ;  and 
this  drainage  must  be  effected  by  such  means  as  the 
nature  of  the  circumstances  may  seem  to  indicate.  Con- 
siderable sums  are  often  expended  in  this  operation  to 
Uttle  or  no  purpose,  on  account  of  the  cause  from  which 
the  wetness  arises  not  having  been  clearly  ascertained 
in  the  first  place. 

If  the  superabundant  humidity  of  the  soil  is  caused  by 
the  stagnation  of  water  which  falls  from  the  neighbouring 
hills  and  elevations,  and  settles  in  the  vall^  and  on  the 
low  grounds  where  it  can  find  no  vent,  and  where  an  im* 
permeable  layer  of  earth  prevents  it  from  penetrating 
deeper  into  the  sou,  the  first  thing  to  be  ascertained  is 
whether  or  not  a  canal,  the  bottom  of  which  shall  be  on 
a  level  with  the  marsh,  can  be  dug  on  the  declivity  of  the 
neighbouring  hill.  If  the  expenses  attendant  on  the 
formation  of  such  a  canal  do  not  exceed  the  profits  which 
may  be  expected  to  be  derived  from  the  advantages 
resulting  from  the  drying  of  the  marsh,  it  should  be  im- 
mediately attempted ;  the  canal  should  be  formed  after 
the  manner  which  we  shall  presently  direct* 

But  where  such  a  mode  of  proceeding  is  impracticable 
on  account  of  the  marsh  being  surrounded  on  every  side 
with  high  grounds,  recourse  may  be  had  to  another  mode 
of  operating,  which  consists  in  finding  an  outlet  for  the 
water  through  one  of  the  inferior  strata  of  the  soil ;  but 
this  can  only  be  effected  in  places  where  the  marsh  is 
above  the  level  of  the  surrounding  country,  or  of  the 
nearest  river  or  pond.  It  is  very  seldom  that  marshes 
situated  on  plains  can  be  drained  by  means  of  the  sub« 
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strata  of  the  soil ;  but  where  it  is  possible  to  have  re- 
course to  this  mode  of  proceeding,  and  where  holes  are 
bored  in  the  bottoms  of  the  drains  intended  to  carry  off 
the  water,  these  latter  may  be  filled  up  with  rough  stones 
and  afterwards  covered  with  earth,  as  the  water  will  have 
room  enough  to  flow  between  the  stones.  When  the 
marsh  is  once  drained,  other  ditches  may  be  connected 
with  these  drains,  wldch  may  also  be  covered  up  after 
having  been  filled  with  branches. 

If,  as  frequently  happens,  the  dampness  arises  from 
springs,  the  essential  point  is  to  discover  the  level  or  height 
at  wUch  these  break  out.  Sometimes  they  show  them- 
selves at  the  edge  of  the  marsh,  in  a  position  rather  higher 
than  that  of  the  spongy  earth.  When  in  this  position 
they  may  be  earned  off  by  a  drain,  or  by  holes  bored 
in  the  soil  with  an  auger,  and  the  marsh  thus  dried  with- 
out the  necessity  of  cutting  through  its  whole  extent. 
By  this  means  the  important  advantage  of  gathering  the 
water  on  the  highest  spot  is  attained,  and  thus  being  able 
to  carry  it  off  with  greater  facility.  In  general,  the  only 
way  of  conveying  it  to  some  brook  or  reservoir  is  by  ex- 
cavatiag  a  canal  of  some  size  along  the  bottom  of  the 
marsh.  If,  on  the  other  hand,  the  springs  rise  ever  so 
partially  from  the  bottom  of  the  marsh,  there  is  nothing 
can  be  done  but  to  form  a  large  drain  or  canal  for  carry- 
ing off  the  water  across  the  marsh ;  which  canal  shall  be 
on  a  level  with  the  bottom  of  the  spongy  stratum,  and 
formed  in  the  moist  soil  after  the  manner  which  we  are 
about  to  describe,  in  order  that  the  water  contained  in  it 
may  be  conveyed  away  from  the  land  through  a  conduit 
of  solid  earth. 

If  the  humidity  of  the  morass  is  occasioned  by  some 
reservoir  of  water,  either  in  the  vicinity  or  at  a  little  dis- 
tance off,  the  surface  of  which  being  generally  or  occa- 
sionally above  the  level  of  the  marsh,  communicates  with 
it  through  the  permeable  strata,  or  else  by  means  of  the 
veins  of  the  soil,  a  state  of  things  which  will  occur  even 
when  the  morass  is  separated  from  the  water  by  a  high 
hiU^  the  first   point  to  be  ascertained  is  whether  ox 
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not  it  is  practicable  to  cany  off  the  water  by  means  of 
some  spot,  or  through  some  drain  situated  lower  down. 
Sometimes  it  is  impossible  to  get  rid  of  the  water, 
otherwise  than  by  means  of  an  open  canal  or  trench 
leading  towards  the  place  where  it  rises  fix)m  below 
the  surface :  this  is  the  case  in  places  where  rivers  over- 
flow and  then  return  to  their  former  bed.  When  these 
rivers  are  surcharged,  a  portion  of  the  water  contained  in 
them  being  compressed  by  that  which  is  above  it,  pene- 
trates into  the  surrounding  earth,  which  it  slowlv  filtrates 
through,  and  runs  into  adjacent  land,  or  even  mto  land 
at  some  distance :  it  often  happens  that  the  period  when 
the  moisture  of  the  land  is  most  apparent,  is  exactly  that 
at  which  the  river  subsided :  the  water  remains  in  the 
spongy  soil,  rendering  it  moist  and  unfertile;  until  by 
degrees  it  is  evaporated,  or  rejoins  the  river.  The  evils 
resulting  from  these  circumstances  may  be  remedied  by 
digging  a  ditch,  which  shall,  when  the  river  has  subsided, 
carry  the  water  either  directly  or  indirectly  back  to  the 
river  at  some  lower  point.  Every  time  there  is  an  over- 
flow,  the  mouth  of  this  ditch  or  canal  should  be  closed  by 
means  of  a  gate  or  sluice,  imless  it  is  the  intention  to 
irrigate  some  portion  of  the  land,  and  it  should  be  opened 
again  as  soon  as  the  water  has  subsided.  For  this  pur- 
pose, as  I  have  before  said,  sluices  are  made  use  of,  which 
open  and  close  of  their  own  accord. 

A  marsh  cannot  be  intersected  with  ditches  until  the 
chief  drain  has  been  formed  in  the  soUd  ground.  When 
the  morass  is  large  and  deep,  this  can  seldom  be  effected 
at  once,  but  must  be  the  work  of  several  years ;  because 
the  spongy  substance  of  which  the  marsh  is  composed  is 
so  full  of  water  as  to  render  it  impossible  to  make  the 
drains  of  the  proper  depth.  In  the  first  place,  the  prin- 
cipal drain  is  only  excavated  to  the  depth  of  a  few  feet, 
or  as  far  as  the  moisture  will  permit.  The  following  year 
this  ditch  is  deepened,  and  not  only  extended  in  a  direct 
line,  but  also  made  to  throw  off  ramifications  from  its 
sides  in  various  directions.  On  the  third  year  the  water 
will  be  so  much  dissipated,  and  the  surface  of  the  soil  so 
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much  dried  that  the  principal  drain  may  be  excavated  to 
the  requisite  depth,  and  both  that  and  the  ramifications 
extended.  The  spongy  matter  which  had  been  swelled 
up  by  the  water,  will  then  decrease  in  size  and  sink  down 
until  the  drain  becomes  scarcely  half  so  deep.  This  sub- 
stance also  contracts  as  it  dries,  so  that  the  drain  becomes 
wider  and  acquires  a  slope  which  it  had  not  before,  and 
which  is  never  given  to  drains  of  this  description. 

Those  marshes  which  contain  a  certain  thickness  of 
peat,  may  be  brought  into  cultivation  either  without  the 
peat  being  removed  or  after  that  operation  has  taken 
place.  I  shall  not  enter  into  any  particulars  respecting 
the  removal  of  the  peat,*  but  confine  myself  to  what  has 
relation  to  draining  and  cultivation,  properly  so  called ; 
but  this  cultivation  can  only  be  bestowed  on  turf  pits 
which  have  been  regularly  worked  out.  When  a  marsh 
is  no  longer  to  be  maintained  for  the  sake  of  its  peat,  but 
is  to  be  brought  into  cultivation,  it  is  usual  to  leave  a 
thickness  of  &om  nine  to  twelve  inches  of  peat.  Care  is 
always  taken  to  restore  to  the  soil  all  the  black  earth 
which  was  attached  to  the  peat.  Wherever  it  is  possible 
this  black  mould  is  mixed  with  fresh  soil,  procured  from 
some  neighbouring  spot  or  from  the  laud  itself,  either 
from  the  sides  of  the  drains  or  by  digging  in  various 
places  and  excavating  beneath  the  peat.  The  peaty 
mould  thus  receives  a  greater  degree  of  consistence,  and 
is  rendered  capable  of  bearing  aU  Idnds  of  crops.  If,  at 
the  same  time,  an  ameUoration  of  stable  manure  can  be 
bestowed  on  the  land,  or,  what  is  equally  efficacious,  a 
plentiful  ameUoration  of  lime,  the  soil  becomes  at  once 
excessively  fertile ;  it  must  not,  however,  be  made  to  bear 
consecutive  crops  of  grain  unless  its  fertflity  is  maintained 
by  repeated  manurings.  In  Holland  and  in  Friesland,  it 
is  weU  known  that  if  we  would  preserve  the  fertility  of 
the  soil  we  must  lay  it  down  as  pasture  land  for  a  while, 
or  an  abundance  of  manure  must  be  procured  for  it  by 

*  BecauM  we  haye  a  standard  work  on  fhli  tnbjeet  entitled  "  Biielene 
Handbuch  oder  theoretlsch  praktlBther  Unterricht  zur  Nttlieren  Kentniss  dea 
Porstwesena."    Zweite  Auflage.    Berlin,  1612,  A. 
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making  it  bear  attemate  crops  of  grain  and  fodder.  The 
immense  prodnoe  yielded  by  land  that  has  once  been  a 
peat  marsh,  caoses  all  landed  propriet(»«  to  lose  no  time 
in  bringing  these  portions  of  their  estates  into  cultivation, 
as  soon  as  they  have  taken  off  the  peat ;  and  not,  as  for- 
merly, to  be  content  with  the  trifling  profit  arising  from 
the  renewal  of  the  peat. 

If  the  operation  of  draining  has  been  properly  per- 
formed, the  land  will  be  as  well  adapted  for  the  growth 
of  com  as  for  meadow  land ;  and  snonld  the  latter  be 
preferred,  it  can  in  general  be  well  watered  by  means  of 
more  or  less  complicated  arrangements.  But  where  the 
drainage  has  been  imperfectly  effected,  it  will  be  better  to 
form  plantations  of  alders  and  willows  upon  it,  as  these 
trees  grow  very  rapidly,  and  yield  a  great  d^  of  fire 
wood ;  which  is  much  more  valuable  and  useful  than  the 
newly  formed  layer  of  peat  would  be. 

Where  it  is  imp<:)6sible  to  manure  the  land,  the  plants  of 
which  the  peat  was  formed  will  at  first  continue  to  shoot  up 
here  and  there,  but  these  will  gradually  give  way  to  other 
and  better  ones ;  especially  if  the  under  part  of  the  soil 
is  tolerably  dry,  and  the  land  well  watered  and  irrigated. 

When  marshes,  fix)m  which  the  peat  has  not  been  taken, 
are  drained,  or  such  land  as  is  covered  with  reeds, 
rushes,  or  plants  of  a  similar  nature,  they  may  be  broken 
up  with  a  plough ;  or,  if  not  firm  enough  to  bear  the  pres- 
sure of  the  feet  of  the  horses,  tilled  with  a  mattock. 

When  the  dry  season  comes  on,  the  ground  thus  turned 
up  should  be  set  on  fire,  and  the  combustion  commenced 
bom  the  side  on  which  the  wind  blows  ;  thus,  both  the 
peat  and  the  roots  of  all  the  plants  will  be  reduced^  to 
ashes  very  speedily.  Some  persons  advise  the  land  being 
burned  without  being  ploughed,  but  the  advantages  at- 
tendant on  such  a  course  of  proceeding  are  neither  so 
great  or  so  certain,  because  the  action  of  the  fire  cannot 
be  carried  to  a  sufficient  depth ;  nor  is  it  so  uniform,  and 
therefore  the  roots  of  the  plants  are  only  partially,  if  at 
all,  destroyed.     Where  the  marsh  is  excessively  spongy, 
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and  consists  chiefly  or  solely  of  vegetable  substances,  it  is 
almost  impossible  to  calccdate  on  its  being  thoroughly 
drained.  The  inequality  of  the  effects  of  the  burning  can 
never  be  wholly  remedied  norprevented,  nor  the  asperities 
thus  formed  avoided,  but  the  latter  may  easily  be  got  rid  of. 

After  the  operation  of  burning  has  been  performed,  no 
time  should  be  lost  in  burying  the  ashes  and  mixing  them 
with  the  layer  of  earth  mimediately  underneath.  For- 
merly it  was  customary  to  sow  land  thus  prepared  with 
buck  wheat  for  several  consecutive  years ;  this  plant  was 
invariably  found  to  succeed,  and  greatly  loosened  the 
peaty  soil ;  but  now,  potatoes  and  turnips  are  in  general 
cultivated,  which  answer  the  same  purpose  and  generally 
yield  an  immense  produce,  and  the  ground  is  subse- 
quently sown  with  lye  or  oats,  which  thrive  very  well,  and 
the  grain  of  which  contains  a  peculiarly  white  flour : 
this  property  is  occasioned  by  the  ashes.  The  spring 
turnip  likewise  answers  well  on  this  kind  of  land.  Barley, 
wheat,  and  autumnal  rape  do  not  succeed  at  all  on  such 
soils ;  at  least  until  they  have  been  ameUorated  by  a  con- 
siderable  addition  and  admixture  of  marly  or  ai^aceous 
earth,  or  even  of  pure  sand.  After  this  has  been  done, 
abnost  any  kind  of  crop  may  be  sown  with  success. 

But  it  must  be  borne  in  mind,  that  land  thus  brought 
into  cultivation  requires  regular  ameUorations  of  stable 
manure,  without  which  it  soon  begins  to  show  signs  of 
exhaustion,  and  must  be  left  at  rest,  or  only  used  as 
pasture  land ;  the  produce  of  which  will  be  greater  or  less 
according  to  the  degree  of  impoverishment  to  which  the 
soil  had  been  reduced  by  previous  cropping.  Sometimes 
land  of  this  nature  is  made  to  bear  a  succession  of  crops 
until  it  is  absolutely  incapable  of  producing  any  thing 
more  ;  when  such  is  the  case,  the  only  way  of  restoring 
its  fertility  is  to  leave  it  at  rest  for  a  considerable 
period,  and  bestow  repeated  ploughings  and  ameliora- 
tions on  it  during  that  time.  Some  say  it  is  a  good  plan 
to  bum  it  again,  and  assert  that  its  fertility  is  thus 
renewed. 
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lAEIOATION. 

Almost  all  agricultural  writers  have  combined  the  re- 
lation of  all  particulars  relating  to  irrigation  with  instruc- 
tions concerning  the  cultivation  of  meadow  land.  There 
is,  however,  a  species  of  irrigation  which  is  not  intended 
to  fertilize  meadow  land :  from  the  remotest  ages  this  ope- 
ration has  been  had  recourse  to  for  the  improvement  of 
wheat  land,  and  of  land  devoted  to  the  growth  of  other 
crops ;  this  is  especially  the  case  in  warm  climates.  We 
sh^,  therefore,  now  speak  of  general  irrigation,  and 
leave  the  consideration  of  that  destined  simply  to  benefit 
meadow  land  until  we  come  to  that  division  of  our 
sul^'ect. 

Lrngation  wiU  be  found  to  be  connected  in  more  ways 
than  one  with  the  subject  which  we  are  now  upon,  viz., 
draining;  because  both  these  operations  must  be  preceded 
by  the  same  research,  and  the  same  inquiries  as  to  the 
level  or  height  of  the  water,  as  well  as  because  the  rules 
laid  down  for  the  formation  of  drains  will  be  equally 
applicable  to  that  of  irrigating  canals  :  and  the  draining 
and  drying  of  land  must,  of  necessity,  precede  its  irriga- 
tion, and  is  intimately  connected  with  it.  In  fact,  one 
of  the  most  essential  points  required  in  a  soil  which  we 
wish  to  irrigate  is,  that  there  shaU  not  be  the  slightest 
trace  of  moisture  in  its  inferior  strata,  but  that  it  shall 
be  thoroughly  dry ;  wherever  such  is  not  the  case,  irri- 
gation, so  for  firom  proving  beneficial,  will  inevitably  be 
productive  of  the  worst  possible  effects.  But  there  are 
many  cases  in  which  it  is  easy  to  collect  the  moisture 
which  settles  below  the  surface  of  the  soil  and  there  be- 
come stagnated,  and  carry  it  off  to  such  a  position  as  will 
enable  us  to  employ  it  with  advantage  in  the  irrigation  of 
those  very  soils  which  it  previously  rendered  damp,  un- 
healthy, and  sterile.  Lastly,  irrigation  can  never  prove 
really  beneficial,  excepting  where  we  can  turn  off  the 
water  from  the  land  at  pleasure,  and  drain  it  again  imme- 
diately after  it  has  been  watered. 

lrngation  certainly  is  one  of  the  most  useful  and  im- 
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portant  of  all  the  operations  that  come  within  the  province 
of  an  agriculturist.  It  is  well  known  to  all  persons  that 
moistture  is  an  essential  condition  to  vegetation,  and  that 
water,  either  directly  or  by  its  decomposition,  contributes 
materially  towards  the  nutrition  of  plants.  The  difference 
which  exists  in  the  fertiUty  of  various  kindB  of  land  de- 
pends chiefly  upon  their  greater  or  less  disposition  to 
retain  moisture.  Sandy  soils,  which,  on  account  of  th& 
feudlity  with  which  water  evaporates  and  escapes  from 
them,  are  regarded  as  almost  if  not  absolutely  sterile,  may 
be  rendered  as  fertile  as  the  richest  argillaceous  land,  and 
equally  capable  of  producing  the  greater  part  of  our  most 
valuable  crops,  and  certainly  of  our  most  useful  vege- 
tables, if  care  is  taken  to  preserve  them  in  a  proper  state 
of  humidity ;  that  is,  provided  they  contain  a  sufficient 
portion  of  soluble  humus.  Where  this  is  the  case,  a 
sandy  soil  is  often  found  to  be  better  adapted  than  any 
other  to  most  of  our  profitable  crops ;  it  is  peculiarly  fa- 
vourable to  such  as  are  liable  to  suffer  from  excess  of 
moisture.  When  the  requisite  arrangements  have  been 
made  for  watering  the  soil,  such  a  degree  of  moisture  or 
of  dryness  may  be  communicated  to  it  as  best  agrees  with 
the  nature  of  the  plants  which  it  has  to  bear. 

Almost  all  water  carries  with  it  fertilizing  particles 
which  are  exceedingly  beneficial  to  v^tation.  Water 
which  has  stood  for  some  time  on  the  surface  of  a  soil 
will  always  contain  nutritive  matters  which  it  has  col- 
lected during  that  period,  and  the  quantify  of  them  will 
be  proportionate  to  the  richness  of  the  land  over  which 
it  has  passed. 

This  nutritious  matter,  which  would  otherwise  be  pre- 
cipitated into  the  depths  of  the  sea  and  lost,  is  retained 
by  means  of  irrigation  and  deposited  on  those  soils  which 
€ure  watered,  where  it  contributes  to  the  maintenance  of 
fertility,  and  to  the  reproduction  of  new  plants.  Water 
which  rises  from  the  ground  usually  carries  with  it  par- 
ticles of  lime  or  gypsum  (sulphate  of  lime)  dissolved  in 
carbonic  acid,  and  consequently  divided  into  impalpable 
molecules.     When  the  carbonic  add  disengages  itself  in 
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the  air,  these  two  substanoefl  which  are  so  fiavourable  to 
v^tation  become  precipitated  on  the  watered  soil.  It  is 
on  this  aooonnt  that  the  efficacy  of  irrigation  is  so  much 
greater  on  that  portion  of  the  hmd  which  lies  nearest  to 
the  spot  where  the  water  rises,  and  where  it  contains  the 
greatest  quantity  of  lime. 

By  means  of  irrigation  we  obtain  and  make  use  of  a 
species  of  manure  which  would  otherwise  be  lost  to  vege- 
tation,  and  which  could  not  be  obtained  in  any  other 
way;  and  we  procure  a  crop  which  produces  fresh 
manure  without  having  required  any  in  its  production. 
Thus  we,  in  a  manner  of  speaking,  create  in  our  land 
fresh  elements  of  vegetation. 

Irrigation  renders  us  in  a  great  measure  independent 
of  temperature ;  for  by  means  of  it  we  are  enabled  to  do 
without  rain  for  a  considerable  period,  as  is  evident  from 
the  fertility  of  the  watered  lands  in  the  warm,  dry  climate 
of  Italy,  where  it  often  happens  that  not  a  single  drop  of 
rain  or  even  dew  falls  for  at  least  four  months.^  We 
are  also  enabled  by  its  means  greatly  to  diminish  the 
mischief  done  in  the  spring  by  white  frosts  or  by  frosts 
in  general,  because  the  water,  especially  when  it  rises 
from  fresh  springs,  warms  the  soil  by  its  higher  tempera- 
ture, covers  it  with  verdure,  and  renders  the  meadows 
luxuriant  at  periods  when  land,  which  has  not  been  wa- 
tered, scarcely  shows  any  traces  of  grass ;  and  because 
the  water,  whatever  may  be  its  properties,  diminishes  the 
pernicious  effects  of  fr^t  of  all  kmds  on  plants  when  it 
is  suffered  to  pass  over  them  in  the  spring.  By  means 
of  irrigation,  we  are  often  enabled  to  produce  an  eminent 
d^ree  of  fertility  in  land,  which  before  yielded  but  a 
veiy  small  amount  of  produce.  These  are,  I  should 
imagine,  sufficient  inducements  to  set  about  the  forma- 
tion of  arrangements  for  watering  land  wherever  it  is 
practicable  so  to  do. 

It  not  unfrequ^tly  happens  that  every  facility  presents 

*  The  dewa  appear  to  me  to  be  much  more  heavy  and  abundant  at  Romagna 
fbaa  they  are  in  Fnmce  and  Italy ;  and  it  la  to  this  eircumatance  I  am  in* 
clfaied  to  attribute  the  slight  effect  wlilch  drought'  seems  to  exercise  oTer  plants 
In  the  Ibnner  country  compared  with  those  in  the  latter.— Fbbvcb  Traits. 
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itself  for  undertaking  this  operation  on  a  most  extensive 
scale.  There  are  many  districts,  and  even  whole  pro- 
vinces in  which  there  is  no  spot,  however  distant  from  or 
above  the  level  of  the  water  it  may  be,  which  cannot 
with  proper  management  be  made  to  participate  in  all 
the  advantages  resulting  from  irrigation.  K  all  the 
natural  water-courses  were  intersected  at  their  highest 
point,  and  the  water  retained  in  canals  formed  at  a 
proper  elevation,  it  might  be  made  to  irrigate  countries 
where  at  present  such  a  thing  is  scarcely  dreamed  of. 

But  even  when  large  establishments  for  the  purpose  of 
watering  land,  which  require  the  concurrence  of  several 
landed  proprietors  to  perfect  them,  and  which  must  be 
supported  at  pubUc  expense,  cannot  be  formed,  it  very 
frequently  happens  that  a  considerable  extent  may  be 
irrigated  wh^such  a  thins  has  never  before  been 
attempted.  Hitherto,  when  knded  proprietors  or  agri- 
culturists have  determined  upon  irrigatmg  their  land, 
they  have  only  directed  their  attention  to  the  low  grounds 
in  the  vicinity  of  some  river  or  brook,  although  these  are 
the  very  positions  in  which  the  operation  is  productive  of 
least  advantage,  and  they^have  totally  overlooked  the 
higher  and  rising  grounds  where  it  would  have  been 
incalculably  more  beneficial.  It  is  a  fact  which  is  demon- 
strated both  mathematically  and  physically,  although 
often  disregarded  or  misconceived,  that  water  which  flows 
on  an  elevated  or  rising  ground,  must,  of  necessity, 
extend  itself  both  laterally  and  horizontally  when  its 
course  is  impeded  and  it  is  prevented  from  descending  to 
the  lower  parts  of  the  country ;  consequently,  it  can  be 
conducted  to  all  those  spots  which  are  not  above  the 
level  at  which  it  was  arrested,  provided  that  we  are 
enabled  to  prevent  it  firom  sinking  into  the  earth. 

In  general,  water  which  descends  &om  some  height  to 
a  lower  spot  with  more  or  less  impetus,  that  is  to  say, 
with  greater  or  less  swiftness  and  force,  and  passes  across 
some  country,  hollows  for  itself  a  bed  in  the  lowest  parts 
of  the  country  and  there  forms  divers  windings  and 
sinuosities.    Every  brook,  therefore,!iflows  in  a  valley  of 
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greater  or  less  extent,  stUTOunded  with  higher  ground. 
It  frequently  happens  that  when  we  consider  these  heights 
from  the  bed  of  the  brook  or  river,  they  appear  so  ele- 
vated that  many  persons  can  scarcely  conceive  how  the 
water  which  flows  along  the  valley  can  by  possibility  be 
carried  to  them.  But  a  careful  levelling  wm  prove  that 
the  point  at  which  the  water  enters  the  valley  is  much 
higher  even  than  these  rising  grounds,  which  at  first  sight 
appear  inaccessible  to  the  water.  If,  then,  we  cut  off  the 
water  by  means  of  a  sluice  or  weir  at  the  highest  point, 
which  we  will  suppose  to  be  a  height  of  800  perches ; 
and  if  above  this  uuice  we  dig  a  canal  which,  taking  the 
water  from  the  bed  of  the  brook,  carries  it  on  at  an  equal 
height  and  with  as  httle  slope  as  possible,  this  water  may 
be  made  to  irrigate  all  those  parts  of  the  hill  bordering 
on  the  valley  which  are  a  few  d^rees  below  the  point  at 
which  the  stream  was  cut  off. 

Experience  and  skill  will,  doubtless,  do  much  towards 
enablmg  us  to  perceive  at  once  the  best  way  of  turning 
to  account  the  water  and  land  at  our  disposal.  But,  how- 
ever well  acquainted  we  may  be  with  the  details  of  the  ope- 
ration, we  must  never  rely  too  entirely  on  these,  but  before 
putting  any  plan,  however  feasible  it  may  appear,  into 
operation,  take  levels  in  all  directions  and  from  all  points 
most  carefidly,  and  test  each  observation  by  repeating  it 
again  and  again.  We  shall  thus  be  able  to  ascertain  how 
fur  our  first  estimate  was  correct,  and  shall  become  con- 
vinced of  the  possibility  of  carrying  water  to  heights, 
where  such  a  thing  at  first  sight  appeared  impracticable. 
While,  on  the  other  hand,  we  shall  often  find  that  many 
places  to  which  we  had  fancied  the  water  might  easily  be 
carried,  are  much  too  high. 

It  is  not  sufficient  to  ascertain  the  height  of  the  places 
to  which  we  intend  conveying  the  water,  but  we  must 
also  find  out  that  of  all  those  spots  through  which  it  is  to 
pass.  All  hollows  and  low  places  should  be  as  much  as 
possible  avoided ;  and,  to  effect  this,  it  is  often  necessary 
to  take  considerable  circuits.  Sometimes  there  is  no 
other  means  of  keeping  the  water  up  to  a  proper  height 
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but  by  making  it  pass  over  raised  oourses  formed  of 
earth,  wood,  or  materials  collected  for  the  purpose.  Re< 
course  is  had  to  this  mode  of  proceeding  when  the  spot 
from  which  the  water  is  taken  is  separated  from  that  to 
which  it  is  to  be  conducted  by  hollows.  The  chief  thing 
to  be  attended  to  here,  is  carefidly  to  examine  and  calcu- 
late whether  the  advantages  anticipated  fix)m  carrying 
the  water  over  these  hollows  will  be  sufBciently  great  to 
repay  the  expense  of  the  conduit,  and  if  there  is  a  suffi- 
cient quantity  of  argillaceous  earth  in  the  vicinity  to  form 
a  solid  canal. 

A  wooden  conduit  or  canal  will  offcen  be  found  least 
expensive ;  but  it  must  be  remembered  that  such  an  one 
is  much  more  liable  to  decay  and  injury  than  any  other. 

In  some  cases,  when  the  water  has  to  pass  over  a  very 
deep  soil  or  to  be  carried  above  another  water-course,  the 
best  plan  is  to  form  an  arch  of  stone  or  brick  work,  and 
construct  an  aqueduct  above  it.  But  here,  also,  the  ad- 
vantages resulting  from  such  an  operation  must  be 
brought  into  comparison  with  the  expenses  of  it. 

When  the  levels  of  the  water-course  have  been  taken, 
the  next  thing  to  be  done  is  to  ascertain  the  quantity  of 
water  that  can  be  procured,  in  order  that  the  canal  may 
be  made  of  a  suitable  depth  and  dimensions.  To  do 
this,  the  quantity  of  water  which  can  be  found  at  each 
season  of  the  year  must  be  noticed,  and  we  must  take  as 
an  average  that  which  can  be  collected  at  the  driest 
period ;  for  it  would  be  perfectly  useless  to  make  a  canal 
of  large  dimensions  when  there  is  not  water  enough  to 
fill  it. 

However  small  may  be  the  amount  of  water  which 
we  have  at  our  disposal,  it  is  possible  to  derive  great 
benefit  from  it ;  and  to  ensure  this,  we  have  only  to  use 
it  as  economically  as  possible,  to  collect  it  as  soon  as  it 
has  fulfilled  its  purpose,  and  use  it  on  some  lower  surface, 
re-collect  it  and  diffuse  it  over  a  third  portion  of  land, 
and  so  on ;  but  all  this  requires  careful  and  skilful 
arrangement,  for  each  portion  of  land  must  be  made  suf- 
ficiently sloping  to  admit  of  the  water  descending  over 
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it,  and  being  odkcted  at  the  bottom ;  and  yet  this  slope 
must  be  very  gentle,  in  order  that  as  little  of  the  hei^t 
may  be  lost  as  can  be  avoided,  and  that  the  water  may  be 
extended  over  as  large  a  suiface  as  possible  before  it 
returns  to  its  former  bed,  or  to  the  canid  which  is  to  carry 
it  away. 

Attempts  have  been  made  to  demonstrate  on  mathe-> 
matical  principles  the  extent  of  land  which  can  be  irri- 
gated by  a  certain  quantity  of  water.  Hypothetically 
roeaking,  this  might  certainly  be  done,  but  the  results  of 
theoretical  and  practical  expenenoe  are  seldom  the  same, 
because  it  is  impossible  to  calculate  with  any  degree  of 
precision,  either  the  swiftness  or  force  with  which  the 
water  will  flow,  or  the  absorbing  powers  of  the  soil.  A 
certain  accuracy  of  eye,  which  enables  its  possessors  to 
judge  of  this  point  at  a  glance,  and  which  can  only  be 
acquired  by  experience ,  will  lead  to  more  accurate  esti- 
mates tiian  any  measures  or  calculations.  When  there  is 
no  means  of  acquiring  this  experience  on  the  spot  or  in 
its  vidnity,  on  account  of  there  being  no  undertakings  of 
a  similar  nature  formed  there,  the  b^  plan  is  either  to 
visit  districts  where  they  do  exist  in  great  numbers,  or  to 
obtain  the  advice  and  co-operation  of  persons  who  are  in 
the  habit  of  conducting  such  operations.  It  now  and 
then  happens  that  the  quantity  of  water,  espedaOy  when 
it  floZ^m  lakea  or%lacJaboundiBg  in^^.  may 
be  increased  by  enlarging  the  opening  through  which 
these  lakes,  or  this  collection  of  springs  pour  themselves, 
because  by  so  doing  we  diminish  the  counter  pressure 
which  stagnant  wat^  opposes  to  that  which  seeks  to  unite 
with  it.  In  consequence  of  this  enlai^ment  of  the  open- 
ing through  which  the  water  is  emitted,  the  springs  and 
their  veins  open  more,  the  water  falls  £rom  the  heights 
with  greater  impetus,  and  opens  for  itself  a  passage 
through  the  obstacles  it  encounters  with  much  less  diffi- 
culty. 

This  observation  relates  particularly  to  those  lakes 
which  have  no  apparent  outlet :  when  one  is  made  for 
them  they  fill  mudi  quicker  than  before,  and  supply  the 
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canal  with  a  larger  quantity  of  water  than  could  have 
been  anticipated  before  this  operation  was  performed. 

A  third  point,  which  in  many  cases  it  is  very  necessary 
to  ascertain,  is,  whether  we  have  undisputed  possession 
and  right  over  the  water  and  land  which  we  propose 
operating  on ;  whether  we  can  act  without  being  inter- 
fered with  by  any  of  our  neighbours  whose  farms  or 
estates  lie  above  or  below  us.  Such  interference  is  but 
too  frequent  on  land  in  the  vicinity  of  mills,  for  those 
millers  whose  establishments  are  immediately  above  the 
place  firom  which  the  water  is  derived,  exclaim  that  the 
stream  wiQ  be  turned  to  flood  their  mill-dams,  while 
those  living  below  fear  lest  they  should  be  deprived  of 
that  supply  of  water  which  is  necessary  to  their  trade. 
However  futile  and  whoUy  without  foundation  these  fears 
may  be,  it  is  often  utterly  impossible  to  prove  that  our 
arrangements  for  watering  our  land  are  not  injurious  or 
detrimental  to  the  mills  and  property  around,  at  least  we 
shall  find  it  very  difficult  to  do  so  with  sufficient  perspi- 
cuity to  meet  the  comprehensions  of  those  tribunals  be- 
fore which  the  case  is  brought^  for  they  are  in  general 
composed  of  men  who,  from  prejudice  and  habit,  adhere 
strictly  to  the  letter  and  spirit  of  that  law  and  those  ordi- 
nances, which,  being  made  when  the  science  of  agricul- 
ture was  in  its  infancy,  sacrificed  all  general  advantages 
to  secure  the  safety  and  rights  of  imll-owners.  There 
will,  therefore,  be  every  danger  of  our  being  invariably 
worsted  in  litigations  on  this  point,  and  compelled  to  re- 
Unquish  our  projected  plans  of  improvement  and  amelio- 
ration on  account  of  the  ignorance  or  egotism  of  the 
miller.  It  not  unfrequently  happens  that  other  persons 
residing  in  the  neighbourhood  tmnk  that  they  have  some 
reason  or  right  to  oppose  the  progress  of  the  operation : 
for  example,  those  whose  land  is  situated  above,  torment 
themselves  with  the  idea  that  it  will  be  impossible  to  dose 
the  sluices  when  the  water  rises,  and,  consequently,  that 
their  property  is  exposed  to  inundations ;  and,  however 
absurd  this  notion  may  appear,  it  is  one  very  likely  to 
occur  to  ignorant  or  prejudiced  people :  those  who  reside 
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below,  on  the  other  hand,  fear  lest  their  supply  of  water 
should  be  diminished,  or  that  the  water  will  come  to 
them  loaded  with  mud,  dirty  and  impure.  Whatever 
hope  may  be  entertained  that  the  enlightened  spirit  of 
the  present  age  will  lead  to  the  formation  of  enactments 
more  favourable  to  the  interests  of  agriculture,  it  behoves 
us,  in  the  present  state  of  things,  to  act  with  circumspec- 
tion when  about  to  undertake  an  operation  of  this  nature. 

Lastly,  it  will  be  necessary  to  ascertain  whether  it  will 
be  possible  to  form  or  find  a  vent  through  which  the 
water  may  be  immediately  conveyed  away  from  the  land 
which  h^  been  irrigated,  otherwise  we  shall  do  more 
harm  than  good ;  and,  instead  of  ameliorating  the  soil, 
shall,  in  all  probability,  render  it  damp  and  marshy.  In 
by  far  the  greater  number  of  cases,  however,  this  point 
may  be  easily  accomplished. 

The  various  ditehes  or  canals  for  the  purpose  of  irriga- 
tion may  be  classed  under  the  following  h^ds : — 

1.  The  principal  canal  or  Aead  drain,  is  that  branch 
which  furnishes  the  land  we  propose  irrigating  with 
water,  and  which  retains  this  water  at  a  proper  height. 
The  bottom  of  it  ought  to  have  very  little  slope,'  an  inch 
in  twenty  perches  is  quite  sufficient.  Its  width  must  be 
determined  by  the  volume  of  water  which  will  have  to 
pass  through  it ;  as  to  its  depth,  that  will  depend  upon 
the  greater  or  less  elevation  of  the  soil  in  different  places 
above  the  horizontal  surface  which  forms  the  bottom  of 
the  canal,  and  the  slope  given  to  its  sides  must  be 
regulated  by  the  depth. 

2.  The  secondary  canals  or  small  mains,  are  those 
which  convey  the  water  from  the  principal  canal  or  main, 
or  from  some  other  diteh  towards  the  spots  which  are  to 
be  irrigated. 

3.  The  trenches  are  those  which  give  out  the  water  on 
to  certain  portions  of  the  land  to  be  irrigated ;  these  are 
usuaUy  frimishedwith  small  banks  through  which  are  bored. 

4.  The  openings  or  holes  by  means  of  which  the  water 
is  distributed.  As  it  would  be  impossible  to  give  that 
degree  of  evenness  and  regularity  to  the  edge  of  thQ 
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trenches  which  would  admit  of  the  water  escaping  in  an 
uniform  proportion  from  every  part  of  their  whole  length, 
we  are  compelled  to  have  recourse  to  these  openings, 
which,  as  they  will  have  to  resist  the  pressure  of  the 
water,  must  be  made  tolerably  strong,  and  surrounded 
with  thick  turf,  or  lined  with  wood.  They  are  not  un- 
frequently  formed  of  wooden  rings,  or  of  a  hoUow  branch 
of  willow  inserted  through  the  bank  or  side  of  the  trench. 
It  is  necessary  to  be  enabled  to  increase  or  diminish  the 
quantity  of  water  which  passes  through  these  openings  at 
pleasure,  and  this  may  be  done  by  placing  turfs  so  as  to 
impede  the  passage  of  the  water,  or  small  pieces  of  board 
or  wood.  When  the  meadow  is  not  of  an  uniform  height, 
these  openings  are  made  in  the  upper  parts.  From  them 
the  water  passes  into 

B.  The  furroios.  These  ,  are  either  situated  a  little 
behind  the  bank  of  the  trenches,  or  at  right  angles  with 
it.  It  is  by  means  of  these  furrows  that  the  water  is 
distributed  over  the  whole  siuface  of  the  soil. 

They  should  not  be  too  long.  Twenty-one  perches 
ought  to  be  their  utmost  length :  if  they  are  made  longer 
they  soon  become  choaked  by  the  rapid  vegetation  of  the 
grass,  and  the  water  never  reaches  to  the  extremities ; 
the  longer  they  are,  the  wider  should  they  be  made  at  the 
mouth  or  commencement,  because  the  space  which  has 
then  to  be  watered  by  them,  viz.,  that  comprised  between 
the  irrigating  furrow  and  the  drain,  is  rendered  more  ex^ 
tensive,  and  requires  a  lai^er  quantity  of  water.  It  is 
needless  to  observe,  that  the  openings  that  convey  the 
water  into  the  furrows  must  be  proportionate  in  diameter 
to  the  width  of  the  furrow.  The  furrows  are  usually 
formed  by  means  of  a  spade  slightly  curved,  which  we 
call  a  furrowing  spade,  and  a  species  of  large  turf  knife 
which  is  used  to  cut  the  turf  on  both  sides  of  the  furrow; 
or  a  plough  is  made  use  of  which  is  contrived  expressly 
for  the  purpose. 

6.  Caneus  or  drains  for  carrying  off  tie  taater.  The 
size  of  these  should  be  proportionate  to  that  of  the  irriga- 
tion canals/ and  they  should  always  correspond  with  each 
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other.  The  water  must  be  collected  from  eveiy  part  of 
the  land  by  drainage  furrows^  which  will  conduct  it  to  the 
trench  intended  to  carry  it  off.  It  is  these  means  of 
getting  rid  of  the  water  at  once  which  distinguish  irrigated 
land  from  that  which  is  damp  and  marshy,  and  without 
them  it  is  impossible  to  obtain  that  increase  of  fertility 
and  of  produce  which  may,  under  proper  arrangements, 
be  antidpated  from  this  operation. 

The  canals  intended  for  the  purpose  of  carrying  off  the 
water  are  similar  to  those  which  convey  it  to  the  land. 
The  principal  canal  or  drain  is  that  which  receives  and 
carries  off  all  the  water  which  flows  £rom  the  whole 
surface  of  the  irrigated  land.  Sometimes  it  is  the  bed  of 
that  same  river  or  brook  from  the  superior  or  upper  part  of 
which  the  head  main  or  chief  irrigating  canal  is  supplied. 
The  secondary  canals  are  those  which  take  up  the  water 
from  a  part  of  the  irrigated  land,  and  convey  it  either  to 
the  principal  canal,  or  to  some  fresh  portion  of  ground 
which  is  to  be  watered ;  where  the  latter  is  the  case,  this 
secondary  drainage  canal  becomes  in  its  turn  a  secondary 
irriff^tiny  canal.  It  very  frequently  happens  that  canals 
of  this  class  fulfil  both  these  purposes ;  first,  receiving 
the  water  which  flows  from  the  upper  parts  of  the  land, 
and  then  conveying  it  to  irrigate  the  lower  portions. 

It  not  unfrequently  happens  that  the  trenches  for 
carrying  off  the  water  are  frunished  with  little  banks  to 
prevent  the  water  from  escaping  too  rapidly,  and  openings 
are  made  through  these  baiJcs  which  may  be  closed  more 
or  less ;  but  th^  is  oftener  done  when  the  land  is  watered 
by  inundation,  than  when  by  irrigation. 

7.  The  term  ditches  or  trenches  of  reunion,  is  given  to 
those  which  are  intended  to  collect  the  water  which  flows 
from  high  grounds,  and  bring  it  to  a  canal  raised  above 
the  level  of  the  soil,  or  some  large  place,  as  for  example  a 
pond  or  reservoir,  in  which  it  is  retained  by  means  of 
a  strong  bank,  in  order  to  be  conveyed  at  a  yet  higher 
level  over  ground,  which  could  not  otherwise  have 
received  the  benefit  of  the  operation.  When  the  trenches 
for  carrying  off  the  water  are  intended  to  fill  this  second 
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purpose  as  well,  they  must  be  constracted  with  infinitely 
more  care  and  attention. 

It  ia  impossible  for  any  irrigating  establishment  to  be 
able  to  do  entirely  without  sluices  of  various  kinds. 

The  construction  of  these  sluices  conies  under  the 
province  of  hydraulic  architecture,  and  therefore  I  shall 
refer  my  readers  to  various  works  which  treat  of  this 
subject.* 

The  principal  sluice  or  toeir,  that  by  means  of  which 
the  course  of  the  river  is  impeded,  and  the  water  forced 
to  enter  the  head  main,  is  usually  the  largest  and  most 
expensive:  indeed  it  not  unfrequently  constitutes  the 
chief  item  of  the  expense.  Many  persons  have  on  this 
account  endeavoured  to  do  without  it,  and  to  substitute  a 
dam  in  its  stead ;  but  there  are  very  few  cases  in  which 
the  course  of  the  water  can  be  thus  permanently  cut  off 
without  doing  mischief,  and  still  fewer  in  which  it  is 
possible  to  pierce  those  dams  when  required,  and  after- 
wards re-establish  them. 

If  the  benefits  attending  irrigation  can  only  be  extended 
to  a  small  portion  of  the  land,  the  expenses  attending  the 
construction  of  such  a  sluice  when  compared  with  that 
limited  extent  of  surface  would  be  very  great ;  but  where 
a  large  portion  of  ground  can  be  irrigated,  the  expense 
when  divided  amon^  this  number  of  acres  will  be  but 
tnfling  compared  with  the  advantages  accruing. 

The  other  sluices  required  by  the  head  and  smaller 
irrigating  mains  or  canals,  as  well  as  by  the  drains,  may 
be  lighter  and  of  more  simple  construction,  because  they 
will  seldom  have  .to  contend  against  the  pressure  of  any 
great  volume  of  water.  The  number  of  sluices  which 
must  be  formed,  will  depend  upon  circumstances;  in 
general,  however,  every  portion  of  ground  which  has  its 
own  particular  furrow  for  carrying  off  the  water,  ought 
to  have  a  separate  sluice.  These  sluices  are  sometimes  so 
contrived  as  to  cause  the  water  to  flow  back  to  the  summit 

*  In  the  ^  Annalen  dos  Aekerbaues,"  vol.  il.  p.  5S9,  will  be  foand  a  circum- 
stantial description  of  the  Blolces  and  other  contrivances  requisite  for  irriga- 
tions on  a  small  scale.  See  a  very  interesting  paper  entitled  <*  Abhandlung 
veber  ehie  Wksen  bewaesMmng  " 
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of  the  ditch  or  canal ;  and,  at  others,  so  as  to  prevent  it 
from  rising  above  a  certain  height,  and  so  that  tne  super- 
abundance shall  fall  under  the  sluice.  In  the  latter  case, 
a  dam  may  often  be  substituted  for  the  sluice. 

The  whole  of  the  undertaking  should  be  conducted  on 
a  liberal  scale ;  for  it  must  never  be  forgotten  that  the 
expense  of  repairing  things  or  work  that  has  been  badly 
executed,  or  formed  of  conuBon  materials,  far  exceeds  the 
cost  of  good  and  solid  work  and  materials  in  the  first 
place ;  beaides,  the  inconveniences  produced  by  any  of 
the  parts  getting  out  of  order  are  often  great  and  serious. 

In  many  cases,  in  irrigation  as  weU  as  in  draining, 
recourse  is  obliged  to  be  had  to  subterranean  conduits  or 
pipes,  made  either  of  wood  or  masonry,  in  order  to  cany 
the  water  under  a  dam  or  road,  or  under  another  water- 
course. These  subterranean  canals  are  also  frequently 
furnished  with  sluices  or  hatches,  in  order  that  the  water 
may  be  retained  or  suffered  to  flow  on  as  seems  best. 

It  is  often  requisite  to  form  bridges  either  of  wood  or 
masonry  over  a  water  course.  When  these  are  composed 
of  brick  work,  the  canal  must  be  carried  on  by  an  aque- 
duct ;  and  SB  constructions  of  this  nature  are  liable  to  acci-* 
dents,  and  to  be  overthrown  or  torn  up  when  the  volume 
of  water  becomes  increased,  which  may  lead  to  serious 
inconvenience  and  mischief,  we  must  avoid,  as  far  as 
possible,  having  recourse  to  this  plan.  Dams  or  moimds 
of  earth  raised  upon  land  for  the  purpose  of  bearing  a 
canal,  which  is  intended  to  transmit  the  water  from  one 
height  to  another,  often  cost  large  sums  of  money ;  and 
if  not  constructed  with  the  utmost  care  and  attention,  are 
liable  to  accidents.  It  now  and  then  happens  that,  by 
turning  and  altering  the  course  of  the  canal,  it  is  possible 
to  do  without  these  altogether;  and  such  a  course  is 
advisable,  even  though  it  may  appear  to  be  equally,  if  not 
more  expensive. 

There  are  three  ways  of  irrigating  land : 

1.  By  inundation. 

2.  By  irrigation. 

3.  By  cawmg  the  water  tojlow  back  in  the  ditches, 
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In  some  localities  matters  may  be  so  arranged  as  to 
admit  of  each  of  these  modes  of  proceeding  being  alter- 
nately adopted,  according  as  they  seem  best  calculated  to 
attain  the  end  in  view. 

Inundation  requires  that  the  land  which  is  to  be 
operated  on  should  be  surrounded,  either  naturally  or 
artificially^  with  a  small  mound  or  bank  capable  of  retain- 
ing the  water  on  the  inundated  surface. 

Sometimes  land  is  inundated  by  impeding  the  natural 
course  of  the  river  by  means  of  a  sluice  or  weir  placed 
across  it  immediately  below  the  point  to  be  inundated,  by 
which  the  water  is  forced  to  flow  back  and  extend  itself 
over  a  certain  surface.  But  this  can  only  be  effected  in 
particular  localities,  and  then  in  a  very  imperfect  manner, 
because  we  cannot  then  regulate  the  quantity  of  water, 
the  duration  of  the  inundation,  or  obtain  that  immediate 
and  perfect  drainage  which  is  of  so  much  importance.  It 
often  happens  also  that  it  is  impossible  to  confine  the 
water  within  the  prescribed  bounds,  and  when  rapid 
streams  swell  up  the  impediment  to  their  course  pre- 
sented by  the  sluice,  wul  occasion  serious  floods,  and 
cause  the  water  to  wash  away  the  soil  and  form  embank- 
ments. 

Inundations  which  are  effected  by  means  of  an  irriga- 
tion canal,  which  derives  its  water  m>m  the  upper  part  of 
some  river,  are  infinitely  preferable ;  and  especially  as  it 
is  only  by  means  of  them  that  we  can  procure  the  advan- 
tages resulting  fix)m  the  watering  of  grounds  which, 
though  high,  are  below  the  level  of  the  water  at  the 
spot  where  it  passes  from  the  river  into  the  canal.  It 
is  likewise  in  this  manner  only  that  we  are  enabled  to 
drain  the  whole  extent  of  inundated  ground  at  once. 

Inundation  possesses  some  few  advantages  over  irriga- 
tion. During  the  winter  and  spring,  when  there  is  so 
much  water,  and  when  it  is  most  charged  with  fertilizing 
juices  and  particles,  we  can  use  it  thus,  and  retain  it  upon 
the  land  until  it  has  deposited  all  the  thick  mud  and  sbme 
which  it  bears  with  it.  By  this  means  the  ground  be- 
comes thoroughly  impregnated  with  water;  and  if  a 
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spongy  soil  is  inimdated,  and  then  drained  through  its  in- 
ferior stratum,  it  will  be  found  to  have  acquired  consist- 
ence  and  solidity. 

On  the  other  hand^  this  mode  of  watering  land  can 
only  be  adopted  in  autumn,  winter,  and  spring,  and 
must  not  be  attempted  when  vegetation  and  heat  com- 
mence. After  the  first  crop  of  hay  has  been  gathered,  it 
may  sometimes  be  had  recourse  to,  but  only  in  a  very 
superficial  manner.  When  I  come  to  speak  of  the  culti- 
vation of  meadow  land,  I  shall  enter  more  fully  into  the 
subject  of  the  necessity  of  ensuring  the  means  of  canying 
off  the  water  and  draining  the  soil  as  quickly  as  possible. 
At  present  I  shall  content  myself  with  repeating  that  the 
furrows  and  canal  for  this  purpose  must  oe  carefully  and 
systematically  formed,  must  be  proportionate  in  size  to 
the  quantity  of  water  which  is  to  pass  through  them, 
must  have  a  sufficient  slope  fi'om  all  parts  of  the  surface 
which  they  are  intended  to  drain,  in  order  that  the  water 
may  flow  off  evenly :  these  points  are  indispensable  if  we 
would  attain  all  the  (rood  effects  which  may  be  anticipated 
from  irrigation. 

But  as  this  mode  of  watering  land  cannot  be  had  re- 
course to  in  the  summer,  when  it'is  necessary  to  prevent 
those  soils  which  have  profited  by  it  during  the  winter 
fipom  becoming  too  dry,  waterinff  by  irrigation  is,  upon 
the  whole,  preferable ;  especially  fer  land  which,  fi'om  its 
nature  and  situation,  is  hable  to  suffer  fi'om  drought.  The 
water  deposits  those  fertiUzm^  substances  which  it  carries 
with  it  almost  as  much  in  irrigation  as  in  inundation,  par- 
ticularly if  the  same  water  is  made  use  of  several  times 
over,  and  each  time  on  a  fi-esh  portion  of  land ;  a  circum- 
stance which  cannot  take  place  m  any  other  kind  of  water- 
ing. But  the  chief  advantage  of  irrigation  is,  that  by  its 
means  we  can,  at  all  times  and  in  all  seasons,  bestow 
exactly  that  degree  of  humidity  upon  the  soil  which  is 
required  by  the  plants  it  bears. 

Land  is  generally  irrigated  in  autumn,  winter,  and 
spring,  for  the  purpose  of  enriching  and  fertilizing  the 
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soil ;  but  the  operation  may  be  continued  after  vegeta- 
tion has  commenced,  and  even  when  the  plants  have  risen 
to  a  considerable  height  above  the  ground,  and  may  be 
repeated  as  often  as  the  temperature  of  the  season  and 
the  nature  of  the  soil  and  of  the  plants  may  appear  to 
require  it.  Sometimes  meadows  are  irrigated  during  the 
night  preceding  the  day  on  which  they  are  to  be  mown, 
in  order  to  make  the  grass  fresher.  The  ground  is 
always  watered  in  nights  succeeding  to  very  hot  days» 
and  this  irrigation  is  highly  beneficial  to  the  grass, 
making  it  green  and  luxuriant;  while  that  growing  on  land 
not  submitted  to  this  operation  is  withered  and  dried  up. 
Were  it  not  for  this  operation,  the  agriculturist  would 
never  be  able  to  contend  against  all  the  uncertainly  and 
extremes  of  temperature  and  climate;  whereas,  by  its 
means,  he  nullifies  the  prejudicial  effects  of  cold  nights 
and  white  frosts,  as  well  as  of  intense  heat  and  drought. 
As  the  water  is  kept  in  constant  motion  during  the  pro- 
cess of  irrigation,  there  is  no  fear  of  its  producing  putre- 
faction, or  occasioning  those  miasmas  which  arise  from 
stagnant  water  during  dry  weather. 

The  grass  which  shoots  up  under  the  influence  of  this 
kind  of  humidity  is  adapted  to  all  kinds  of  cattle,  and 
that  which  is  eaten  while  green  on  the  pasture  does  not 
injure  the  animals  as  grass  does  which  grows  on  naturally 
damp  moist  land.  It  is  of  course  understood  that  the 
cattle  must  not  be  turned  upon  land  thus  watered  until 
it  has  been  thoroughly  drained.  When  there  is  a  suffi- 
ciency of  water  for  the  purpose,  and  every  requisite  care 
and  attention  is  paid  to  the  operation,  even  the  most 
sterile  sands  may  be  rendered  fertile,  and  it  often  happens 
that  soils  of  this  nature  prove  to  be  the  best  adapted  for 
being  converted  into  meadow  land. 

In  process  of  time,  irrigation  communicates  fertilising 
particles  even  to  those  soils  which  are  most  sterile  and 
wholly  devoid  of  nutritive  matter,  and  this  effect  is  pro- 
duced more  speedily  in  proportion  aa  the  water  contains 
a  greater  quantity  of  these    ameliorating    substances. 
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Where  it  is  tolerably  pure,  and  the  amelioration  is  in  con- 
sequence  left  solely  to  nature,  it  wiU  be  some  time  before 
the  soil  is  materially  improved. 

The  water,  however,  will  cause  the  growth  of  Uchens  and 
mosses  on  the  soil ;  which,  as  they  putrefy,  gradually  pro- 
duce some  of  that  humus  so  necessary  to  the  nutrition  of 
other  plants.  Experience  has  testified  that  with  the  as- 
sistance of  water,  deprived  of  aD  foreign  bodies,  we  may, 
in  the  space  of  ten  years,  create  a  thick  turf  even  on  the 
most  barren  sand  ■  and,  by  continuing  the  irrigation, 
eventually  transform  it  into  fertile  meadow  land,  which 
gradually  becomes  more  and  more  luxuriant  and  rich. 
But  this  formation  of  turf  and  growth  of  grass  will  be 
materially  accelerated  if  manure  of  some  kind  or  other  be 
bestowed  on  the  land.  Mould,  or  peaty  substances,  which 
may  be  obtained  from  the  low  country  in  the  neighbour- 
hood, will,  even  if  slightly  acid,  prove  beneficial ;  but 
there  cannot  be  a  doubt  that  the  addition  of  a  little 
manure  will  render  them  still  more  efficacious.  Where 
cattle  and  sheep  are  fed  on  land  thus  converted  into 
pasture,  after  it  has  been  well  drained,  it  will  attain  that 
state  of  perfection  to  which  we  wish  to  bring  it  much 
sooner  than  if  the  grass  were  mown  as  soon  as  it  became 
high  enough  to  be  cut.  But  with  the  assistance  of  a  plen- 
tifal  amelioration  of  manure,  the  most  sterile  and  arid 
sands  may,  in  one  year,  be  transformed  into  luxuriant 
pasturage,  provided  that  they  are  well  watered  and  sown 
with  the  seed  of  plants  adapted  to  that  kind  of  soil. 

Land  which  is  to  be  irrigated  should  be  as  even  as 
possible,  and  have  a  gentle  slope ;  the  ftirrows  which  re- 
ceive the  water  from  the  trenches  ought  to  pass  over  the 
highest  parts,  in  order  that  the  whole  of  the  surface  may 
be  watered.  The  drainage  ftirrows  should  be  formed  in 
the  lowest  part,  and  be  made  to  correspond  with  the  irri- 
gation ftirrows :  by  means  of  these  the  soil  is  drained,  and 
the  water  conducted  into  some  ditch  or  canal  intended  to 
carry  it  off ;  and,  as  has  before  been  stated,  in  many 
cases  these  drainage  farrows  serve  as  irrigation  furrows  to 
some  other  portion  of  land  lower  down. 
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Sometimes  the  trenches  for  the  purpose  of  irrigation 
are  more  or  less  parallel  with  those  intended  to  carry  off 
the  water,  while  at  others  they  form  a  greater  or  less 
angle.  The  furrows  and  trenches  for  irrigation  ought  to 
be  parallel  when  the  portion  of  land  they  are  intended 
to  water  is  perfectly  even,  and  has  an  uniform  slope  oom« 
mendng  ftam  the  urigation  furrow. 

I  have  already  stated  that  the  irrigating  furrows  ought 
never  to  exceed  twenty  perches  in  length ;  otherwise  they 
are  liable  to  become  choked  with  grass.  It  will  be  under- 
stood that  every  one  of  them  must  have  an  opening  into 
the  irrigation  trench :  too  many  of  these  openings  should 
not  be  made  on  the  higher  parts  of  the  land  when  it  can 
be  avoided. 

The  surface  over  which  the  water  is  to  be  extended 
should  never  be  too  large ;  but  it  is  quite  impossible  to  lay 
down  any  rules  for  determining  the  size  of  it.  When  the 
declivity  is  very  great,  the  space  to  be  watered  by  a  single 
irrigating  trench  must  be  narrow ;  otherwise  the  water 
vrill  hollow  out  channels  for  itself,  in  which  it  will  run, 
instead  of  spreading  over  the  whole  surface.  There- 
fore, at  the  distance  of  about  every  ten  or  twenty  perches, 
the  water  should  be  collected  by  means  of  a  fresh  trench, 
intended  to  spread  it  over  some  surboe  lower  down,  and 
this  continued  until  it  can  be  used  no  more. 

When  the  land  has  little  or  no  natural  slope,  or  is  un- 
even and  full  of  hollows  and  falls,  the  furrows  are 
so  contrived  as  to  form  almost  right  angles  with  the 
trenches.  The  want  of  sufficient  slope  vnfl  prevent  the 
water  fix)m  running  off  as  freely  as  it  should  do,  and 
render  it  liable  to  settle  on  different  parts  of  the  soil ;  it 
is  therefore  necessary  to  have  recourse  to  art  in  order  to 
raise  the  middle  of  each  division. 

If  the  surface  which  we  wish  to  free  from  wuter  has 
natural  elevations,  irrigating  frurovrs  are  formed  on  its 
heights,  and  drainage  furrows  in  its  hollows ;  and  thus 
the  latter  are  sometimes  paraUel  with  the  irrigating 
trenches,  and  at  others  at  right  angles  with  them ;  or 
occasionaDy  even  oblique  or  curved :  in  fact,  it  is  necessary 
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to  modify  their  form  and  direction  according  to  the  nature 
of  the  surface,  if  we  would  attab  the  end  in  view.  When 
we  wish  to  cany  the  water  to  the  highest  parts  of  the 
land,  it  often  becomes  necessary  to  make  openings  through 
the  bank  of  the  irrigation  trench  higher  up  than  would 
otherwise  have  been  expedient,  and  sometimes  even  to 
stop  up  the  lowor  openings,  in  order  thus  to  compel  the 
water  to  flow  back  in  the  trench.  The  more  even  the 
sur&ce  which  is  to  be  irrigated,  the  less  difficulty  will 
there  be  in  performing  the  operation;  therefore,  in  forming 
a  meadow,  every  endeavour  should  be  made  to  level  the 
soil  as  much  as  possible ;  and  the  best  means  of  attaining 
this  end  is  by  additions  of  earth  or  mud  brought  to  the 
land  and  deposited  there  by  water,  an  operation  which  we 
shaU  presently  have  to  describe  more  fiilly. 

It  frequently  happens  that  when  we  impede  the  course 
of  some  stream  or  brook  on  the  decUvity  of  a  hiU,  or  at 
the  foot  of  a  mountain,  we  are  enabled  by  means  of  a 
canal  to  conduct  the  water  quite  round  this  elevation,  and 
retain  it  at  an  equal  height  in  all  parts.  Where  this  can 
be  effected,  all  that  portion  of  land  below  the  canal  is 
within  the  power  of  the  water,  and,  therefore,  may  without 
difficulty  be  irrigated.  In  order  to  be  able  to  use  all  the 
water  in  the  brook,  and,  nevertheless,  irrigate  and  drain 
eveiy  part  of  the  meadow  in  succession,  this  latter  is 
best  divided  into  six  parts. 

It  freouently  occurs,  and  especially  when  the  soil  which 
we  are  aoout  to  irrigate  has  but  Uttle  dechvity,  that  it  is 
impossible  to  do  wiuout  distinct  furrows  for  canying  off 
the  water  which  shall  collect  it  from  the  upper  portion  of 
the  meadow  in  order  to  convey  it  lower  down,  otherwise 
the  whole  of  the  land  cannot  be  properly  drained. 

When  the  water  has  to  pass  across  some  low  place  in 
order  to  reach  an  elevated  one,  the  canal  must  be  raised 
throughout  the  whole  extent,  in  order  that  the  wat^  may 
be  retained  at  the  level  desired.  If  we  then  wish  to 
irrigate  the  low  grounds,  openings  may  be  made  in  the 
baiS[s  of  the  canal;  but  these  latter  must  be  neither 
broader  nor  deeper  than  is  absolutely  necessary  to  admit 
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of  the  proper  quantity  of  water  passing  through  them ; 
and  as  this  water  in  falling  may  do  mischief  or  cause  di- 
lapidations, the  openings  we  have  just  mentioned  should 
be  famished  with  small  sluices,  and  the  water  which  passes 
through  them  received  into  channels  lined  with  gravel. 

There  are  districts  in  which  a  perfect  system  of 
cultivation  is  pursued,  and  this  mode  of  irrigation  applied 
to  the  most  consistent  and  soUd  soils ;  there  the  water  is 
taken  firom  the  trenches  and  thrown  over  wheat  land  with 
a  shovel,  and  thus  the  plants  are  refreshed  when  they 
appear  to  require  it :  this  mode  of  proceeding  is  usually 
practised  in  warm  dry  climates.  The  labourer  stands  in 
the  centre  of  the  trench,  and  from  thence  throws  the 
water  to  the  right  and  left  as  it  flows  towards  him ;  all  the 
ridges  in  the  vicinity  are  thus  equally  and  quickly  watered.^ 
It  often  happens  that  this  kina  of  irrigation  may  be  com- 
bined with  inundation ;  but  in  order  to  efiect  this,  it  must 
be  possible,  by  opening  the  irrigating  canal  and  closing 
the  tail-drain,  to  jaise  the  water  in  the  trenches  to  a  suf- 
ficient height. 

In  watering  land,  it  is  frequently  necessary  to  have 
recoiurse  to  machines  similar  to  those  employed  in  draining 
land.  Among  others,  drawing  wheels  are  employed, 
which  are  put  in  motion  by  the  current  of  that  water 
which  is  to  irrigate  the  land.  The  water  is  then  usually 
conveyed  to  the  irrigating  trench  through  pipes,  and  from 
thence  emitted  through  openings  into  the  furrows  which 
are  to  extend  it  over  the  surfiBce  of  the  soil.  However 
useful  the  inventions  of  this  nature  which  are  occasionally 
met  with  may  be,  the  construction  of  and  keeping  them 
in  repair  is  lar  more  expensive  than  the  establishment 
and  maintenance  of  irrigations  effected  in  the  usual  way; 
especially  as  the  former,  whatever  may  be  their  mag- 
nitude, will  only  suffice  for  a  limited  extent  of  surface.  I 
am  not  certain  whether  the  ram  and  other  recent  hy- 
draulic inventions  have  as  yet  been  made  use  of  in  irri^- 
tion.  In  England  they  have  gone  so  far  as  to  employ 
steam-engines  for  this  purpose. 

*  See  Simonde's  <<  Agiieoltnie  of  Tuscany,"  published  at  Genefa." 
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In  many  countries,  examples  of  this  operation,  which  is 
often  of  such  incalculable  advantage,  will  be  found.  We 
are  informed  by  Bemhard,  that  quantities  of  earth  are 
thrown  into  the  torrents  which  descend  from  the  moun- 
tains,  in  order  that  it  may  be  thus  conveyed  to  the  vaUeys 
and  distributed  over  them,  and  thus  raise  the  soil,  or 
render  it  even.  This  operation  is  very  conmion  in 
Tuscany,  where,  according  to  Simonde,  the  author  of  the 
"  Agriculture  of  Tuscany,*'  extensive  marshes  are  thus 
filled  up,  consolidated,  and  transformed  into  exceedingly 
fertile  land. 

But  this  operation  has  not  been  so  extensively  practised 
anjrwhere  as  in  the  sandy  districts  and  furze  lands  of  the 
Duchies  of  Lunebivgh  and  Br6me,  where  during  the 
period  at  which  these  countries  were  in  their  most 
flourishing  condition  it  became  in  a  short  time  so  general 
that  every  peasant  who  had  it  in  his  power  to  put  it  in 
practice  did  so  without  hesitation,  and  without  being 
alarmed  at  the  preUminary  outlay  which  it  required. 
This  operation  was  faciUtated  in  these  districts  by  the 
formation  of  companies  of  speculative  individuals,  who 
journeyed  from  place  to  place,  undertaking  it  for  a  re- 
muneration proportionate  to  the  extent  of  the  soil  and  the 
difficulty  of  the  operations,  l^ese  men  gradually  be- 
came so  skilfid  from  practice  as  to  require  no  levelling 
instruments  save  a  rule  and  a  plummet,  yet  they  were 
almost  always  successful  in  their  undertalangs,  and  could 
estimate  with  the  utmost  precision  the  labour  which  each 
operation  would  occasion,  and  the  difficulties  which  would 
present  themselves  during  its  progress.  ^    . 

The  only  person  who  has  hitherto  given  a  descnption 
of  this  operation  is  my  friend  J.  F.  Meyer,  in  his  work 
entitled  "Ueber  die  anlage  der  Bewaesserungswiesen, 
besonders  derjenigen  welche  durch  schwimmen  hervorge- 
bracht  werden"  ("  On  the  formation  of  irrigable  meadows, 
and  especiedly  of  such  as  are  formed  by  additions  of  earth 
conveyed  to  them  and  deposited  by  water").    This  paper 
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will  be  found  in  the  ''Agricultural  Annals  of  Lower 
Saxony,"  year  2,  part  3 ;  but  even  this  is  not  suflBciently 
plain  and  concise  to  give  a  dear  idea  of  all  the  details  of 
the  operation. 

Earthing  consists  in  transporting  earth  from  some 
elevation  which  overhangs  a  valley,  to  the  low  and  fre- 
quently marshy  soil  of  the  valley ;  and  effecting  this  by 
causing  the  earth  to  be  conveyea  in  some  stream  emanat- 
ing from  a  still  more  elevated  point ;  in  thus  forming  a 
uniform  and  gently  inclined  surface  where  the  hollows 
and  elevations  formerly  stood,  which  can  always  be  pro- 
perly irrigated.  The  more  even  the  surEace  thus  formed, 
and  the  greater  its  slope,  the  more  thoroughly  and  per- 
fectly can  it  be  watered;  and  no  degree  of  manual 
labour  could  produce  the  effect  of  the  operation  of 
earthing. 

The  direction  which  should  be  given  to  this  ameliora- 
tion, and  the  depth  to  which  we  should  penetrate  into 
the  elevation,  depends,  firstly,  on  the  slope  which  we  have ; 
secondly,  on  the  quantity  of  earth  which  will  be  required 
to  fill  up  and  equalize  the  low  ground,  and  form,  both  on 
the  surface  from  which  the  earth  has  been  taken  and  that 
to  which  it  is  to  be  conveyed,  an  even  and  slightly  in- 
clined plane,  such  an  one  as  will  facilitate  irrigation  and 
ensure  its  success.  If  we  dig  too  far,  there  will  not  be 
room  enough  for  the  loosened  earth ;  and,  instead  of  its 
being  deposited,  it  will  choke  the  canal,  causing  the 
water  to  ebb  back  and  destroying  the  slope.  When, 
however,  this  operation  has  to  be  eluded  to  a  brook  or 
river,  as  is  usually  the  case,  we  can  frequently  get  rid  of 
the  superabundant  earth  by  causinir  it  to  pass  into  this 
river,  £nd  so  be  carried  off  by  ito  current.  But  even 
where  this  can  be  done,  it  will  be  necessary  to  act  with 
great  circumspection ;  or  considerable  embankm^ts  will 
be  washed  up  at  some  little  distance  below,  and  mill- 
streams  and  ponds  be  choked.  Whenever  there  is  the 
least  danger  of  this,  not  a  particle  of  earth  should  be  suf- 
fered to  enter  the  bed  of  the  river;  and  in  order  to  pre- 
vent it  from  doing  so,  a  dam  must  be  thrown  up  at  the 
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river  side,  or  else  a  fence  composed  of  stakes  aad  twisted 
branches,  which  retains  the  earth  while  it  suffers  the 
water  to  pass  through.  But  it  will  often  be  found  to  be 
bettor  to  fill  up  the  original  bed  of  the  river,  and  substi- 
tute a  canal  cut  in  a  right  line.  In  this  case  a  strong 
dam  is  thrown  up  in  the  river  to  prevent  the  earth  from 
extending  beyond  the  spot  for  winch  it  was  destined. 

It  is  also  of  the  utmost  importance  to  ascertain,  as 
nearly  as  possible,  the  quantity  of  earth  which  will  be  re- 
quired to  raise  the  low  ground  sufficiently. 

In  order  to  determine  this  point  with  &e  utmost  possi- 
ble exactitude,  we  must  measure  and  calculate  at  every 
spot  the  height  of  the  elevation  we  are  about  to  level,  and 
the  hoUowB  which  we  wish  to  fill  up,  in  order  to  discover 
if  they  are  proportioned  to  each  other.  But  as  the  height, 
depth,  and  width  change  so  frequently,  it  is  scarcely 
possible  to  have  recourse  to  actual  measurements ;  and, 
therefore,  we  are  forced  to  content  ourselves  with  judging 
by  the  eye.  Besides,  it  is  often  impossible  to  calculate 
the  exact  quantity  of  earth  which  will  be  deposited, 
because  its  component  parts  of  clay  and  mud  will  be  held 
in  solution  and  carried  on  with  the  water,  unless  we  can 
arrest  the  course  of  this  fluid  for  a  sufficient  time  to  allow 
of  these  matters  being  deposited.  In  an  operation  of  this 
nature  performed  upon  a  marly,  argillaceous  soil,  the 
quantity  of  mud  carried  away  by  the  water  was  so  great 
that  the  banks  of  the  stream  were  covered  with  it  for 
more  than  a  mile ;  and  yet  the  declivity  was  very  gentle, 
the  water  flowed  on  in  an  equal,  uniform  manner,  was 
sufficiently  extended  to  prevent  its  being  too  deep,  and 
sevo^al  duns  were  formed  to  arrest  the  progress  of  the 
mud.  It  is,  therefore,  evident  that  earth  of  this  kind 
will  not  fill  up  and  equalize  low  ground  so  much  as  it 
might  be  expected  to  do.  Again,  if  the  earth  brought 
down  by  the  water  is  deposited  upon  a  spongy,  marshy 
soil,  as  is  fi^uently  the  case,  the  ground  contracts  so 
much  under  the  pressure  of  the  additional  earth  when  dry, 
that  hollows  are  made  even  where  at  first  sight  the  soil 
appeared  to  be  quite  even.  Lastly,  in  the  mass  of  earth 
wUch  has  to  be  brought  down  by  the  water,  a  great 
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many  large  stones  will  frequently  be  foimd,  which  must^ 
of  course,  be  got  rid  of;    and  these  occasion  a  great 
diminution  of  the  quantity  of  earth  on  which  we  had  cal- 
culated.    But  whenever,    during  the  progress  of  the 
operation,  we  perceive  that  there  is  not  enough,  or  that 
there  is  too  much  earth  to  fill  up  a  certain  spot,  we  have 
a  remedy.     In  the  former  case  we  can  give  an  oblique 
and  sUghtly  retrograde  direction  to  the  strip  of  ground 
on  which  we  are  operating,  and  which  otherwise  ought  to 
run  perpendicular  with  the  canal,  and  thus  pass  the  earth 
on  to  those  places  where  it  is  needed ;  while  in  the  latter, 
on  the  other  hand,  we  must  give  a  contrary  direction 
to  the  water ;    that  is  to    say,   we    must    give    the 
strip  of  earth  an  oblique  direction^  but  one  which  tends 
towards  the  poiuts  which  have  not  been  fiUed  up.     If, 
then,  the  section  or  profile  of  the  elevation  we  are 
about  to  do  away  with,  and  the  hollows  which  we 
intend  filling  up,  are  not  equal,  we  must,  where  there  is 
not  earth  enough,  hollow  the  bed  of  the  canal  further  into 
the  elevation,  in  order  to  obtaLu  a  larger  supply  of  earth ; 
and  where  there  is  a  superabundance  of  earth,  we  must 
change  the  direction  of  the  canal  and  keep  it  outwards, 
so  that  there  shall  not  be  so  much  earth  for  the  water  to 
take  up.     The  result  of  this  must  inevitably  be,  that  the 
canal  will  not  be  straight,  but  run  in  a  serpentine,  sinu- 
ous direction,  which  snould  in  general  be  avoided ;  but 
in  this  case  it  is  scarcely  possible  to  manage  otherwise, 
and  we  must  sacrifice  the  advantages  resulting  from  the 
canal  being  in  a  direct  line,  in  order  to  attain  the  end  and 
intention  of  the  operation,  viz.,  the  formation  of  a  slightly 
inclined  and  perfectly  even  sinrface.     When  the  earth  is 
of  a  sandv  nature,  and  inclined  to  divide,  a  superabundance 
of  it  is  by  no  means  objectionable.      The  operation  is 
certainly  attended  with  more  labour,  but  then  the  extent 
of  low  ground  raised  and  filled  up  is  greater ;  and  con- 
sequently the  whole  expense  is  proportionably  less  than  it 
would  otherwise  have  been.     If  we  have  sufficient  water 
to  carry  the  earth,  and  an  extent  of  surface  large  enough 
to  receive  it,  an  elevation  of  upwards  of  twenty  feet  high 
may  be  levelled.    It  is  only  wnen  the  earth^is^tenacious 
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and  argillaceous,  and  must  be  raised  by  shovel-fuls  and 
thrown  into  the  water,  that  the  operation  becomes  diffi- 
cult and  laborious.  When  the  elevation  is  of  a  sandy 
nature,  the  earth  will  detach  itself,  sometimes  even  too 
easily,  when  the  water  rushes  agamst  it;  and  in  this 
case  it  vriU  be  necessary  to  proceed  with  circumspection. 
The  strip  of  ground  on  which  we  intend  to  operate, 
ought  to  be  wide ;  and  we  should,  as  far  as  possible, 
avoid  letting  the  principal  current  of  the  water  pass  too 
near  the  elevation  of  earth  which  it  is  our  object  to  remove. 
The  earth  should  first  be  loosened  from  the  top  and 
thrown  into  the  current,  care  being  taken  to  keep  the 
slope  of  the  elevation  on  the  side  next  the  stream  quite 
even  and  not  too  rapid.  The  same  must  be  observed 
with  respect  to  the  slope  which  is  behind  the  canal ;  we 
must,  in  throwing  down  the  earth,  take  care  that  it  shdes 
gently  and  does  not  obstruct  the  channel.  It  often 
eventually  becomes  necessary  to  form  an  extra  mound 
or  bank  to  the  canal  on  the  side  next  the  eminence,  in 
order  that  the  water  which  fails  into  it  after  heavy  rains 
or  the  melting  of  large  falls  of  snow  may  not  injure  its 
sides.  In  this  case,  outlets  or  tunnels  should  be  carefrilly 
and  soUdly  formed,  through  which  this  water  may  drain 
off  and  run  into  the  canal. 

When  the  elevation  which  we  wish  to  remove,  in  order 
to  fill  up  the  low  around  and  hoUows  beneath,  is  filled 
with  the  stumps  oi  trees,  it  is  not  necessary  to  pull  up 
these  previous  to  undertaking  the  operation ;  for  their 
roots  being  laid  bare  by  the  action  of  the  water,  soon 
become  detached  from  the  soil.  Should  it  be  deemed 
requisite,  they  may  be  dug  round ;  and  when  this  has 
been  done,  if  the  current  of  water  is  sufficiently  strong, 
the  whole  stump,  roots  and  all,  will  be  carried  down  to 
the  land  beneath.  The  same  may  be  observed  with 
respect  to  stones  of  a  moderate  size,  if  the  soil  over 
which  the  water  extends  itself  is  sufficiently  declivitous. 
It  is  only  very  large  stones  that  need  be  roDed  down  or 
carried  to  some  place  where  the  ground  has  already  been 
levelled.    The  labour  of  the  operation  is  doubtless  in-; 
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creased  where  these  exist,  but  not  to  such  an  extent  as  it 
would  be  if  we  were  obliged  to  dig  into  the  soil  in  order 
to  extract  these  stones^  for  here  they  are  detached  by  the 
action  of  the  water,  without  the  intervention  of  any 
manual  labour,  and  left  upon  the  surface  of  the  land;  and 
in  by  far  the  greater  number  of  cases,  their  value  amply 
repays  the  ad^tional  labour  they  occasion. 

When  we  come  below  the  level  of  the  eminence  which 
we  wish  to  remove,  we  have  nothing  more  to  do  with  the 
earth ;  the  water  deposits  it  much  more  equally,  and  ren- 
ders the  surface  of  the  land  much  more  even  and  uniform, 
than  any  manual  labour  possibly  could  have  done.  Oc- 
casionally, only,  when  the  course  of  the  stream  is  impeded 
or  turned  aside  by  some  obstacle,  or  takes  a  wrong  direc- 
tion, this  evil  should  be  remedied  by  hurdles,  which 
should  always  be  kept  at  hand  for  the  purpose. 

The  bed  of  the  river  is  either  prevented  from  being 
obstructed  and  left  free  and  open  to  carry  off  the  water 
by  placmg  hurdles  at  its  edge,  or  a  new  canal  is  formed 
for  the  river  in  the  lowest  part  of  the  ground,  and  this 
defended  by  a  straight  hedge  formed  oi  stakes  and 
twisted  branches,  in  front  of  which  the  earth  becomes 
amassed,  and  thus  forms  the  bank  of  this  canal.  Its  bed 
must  subsequently  be  deepened  and  cleared. 

But  in  by  far  the  greater  number  of  cases,  and  espe- 
cially where  the  water  and  earth  ought  to  be  thrown  on 
one  side  only,  it  will  be  better  to  commence  by  exca- 
vating a  new  drainage  canal  a  little  higher  up  than  the 
river,  and  the  bottom  of  which  shall  be  deeper  than  the 
bed  of  the  latter. 

Care  must  always  be  taken  that  the  upper  portion 
of  the  piece  of  ground  on  which  we  operate  shall  be  on 
a  level  with  the  bottom  of  the  lateral  trench  which  trans- 
mits the  water  to  it  from  the  head-main,  because  other- 
wise, in  the  irrigation  which  ought  to  supervene,  we  shall 
have  some  difficulty  in  extending  the  water  in  one 
uniform  sheet  over  the  whole  surface  of  the  soil.  I  have 
said  the  upper  portion,  because  at  the  lower  part  the 
earth  is  deposited  by  the  vrater  in  such  a  manner  as  to 
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form  an  even,  slightly  inclined  soiface,  highly  favourable 
to  irrigation.  Where  this  point  has  been  attended  to,  it 
will  be  sufficient  to  give  an  equal  depth  to  all  the  open* 
ings  made  in  the  edge  or  bank  of  the  lateral  trench  or 
secondary  canal.  It  is  by  means  of  these  openings, 
that  the  water  is  distributed  into  the  fdnows  paraUel 
with  the  canal,  in  order  to  be  equally  diffused  over  the 
whole  extent  of  surface. 

It  is  only  in  places  where  the  lateral  trench  is  of  a 
considerable  length,  and  where  all  the  meadow  has  to  be 
watered  by  one  canal,  although  not  at  once,  but  in 
alternate  portions  or  panes,  that  various '  waterfalls  or 
weirs  are  formed ;  and  not  only  the  water  in  the  trench 
lowered,  but  also  the  surfiace  of  the  land  which  is  to  be 
irrigated.  These  falls  are  made  of  the  depth  of  about 
half  a  foot  at  each  division,  and  are  regulated  by  small 
sluices  formed  in  the  irrigating  canal.  When  one  of 
these  sluices  is  closed,  the  water  rises  in  that  part  of  the 
canal  situated  above  it,  and  ebbs  back  and  eirtiends  itself 
over  the  land  at  the  side.  If,  on  the  contrary,  the  sluice 
is  opened,  the  water  falls  into  the  next  portion  of  the  canal 
below,  or  the  irrigating  furrow  below,  and  does  not  retain 
sufficient  height  to  admit  of  its  finding  an  issue  through 
any  of  the  lateral  openings  formed  in  the  canal  for  the 
purpose  of  watering  the  land  at  the  side.  In  this  manner 
it  extends  itself  over  the  second  part  of  the  land,  or  that 
which  lies  lower  than  the  first,  and  is  in  the  vicinity  of 
the  second  part  of  the  irrigating  trench.  In  like  manner 
the  third,  fourth,  and  all  the  other  divisions  are  watered 
by  turns.  It  will  instantly  be  perceived  how  much 
trouble  and  labour  is  thus  saved  by  alternately  irrigating 
the  several  parts  of  the  meadow,  since  all  that  need  be 
done  is  to  open  or  close  certain  sluices ;  whereas,  under 
ordinary  drcumstances,  it  would  have  been  necessaiy  to 
open  or  stop  up  the  openings  one  after  another  in  the 
order  in  which  we  wished  to  water  or  drain  each  separate 
portion  of  the  meadow. 

As  valleys  formed  or  traversed  by  brooks  are  almost 
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always  hemmed  in  by  two  elevations,  it  is  frequently 
difficult  to  determine  whether,  in  endeavouring  to  fill  up 
the  hollow  and  equahze  the  surface,  we  should  take  the 
earth  from  both  sides,  or  from  one  only.  Locality  and 
contingent  circumstances  can  alone  decide  this  question. 
All  we  can  do  is  to  lay  down  a  few  general  rules  for  guid- 
ance. The  following  are  the  prindpsJ  considerations 
which  must  determine  our  dedsion  : — 

(a).  Is  there  a  sufficient  quantity  of  water  to  enable 
us  to  irrigate  both  sides  consecutively,  even  during  the 
driest  seasons  ? 

(d).  Is  the  width  of  the  valley  from  either  side  to  the 
middle  of  the  low  ground  sufficiently  great  to  admit  of 
the  amehorated  surface  repaying  the  expenses  of  the 
operation  ? 

(c).  Or  is  the  valley  of  such  an  extent  only  as  will 
allow  of  our  being  able  to  extend  the  earthing  over  it 
from  one  side  ? 

(d).  Is  the  soil  on  both  sides  equally  proper  for  the 
performance  of  this  operation.  When  the  operation  has 
to  be  undertaken  fix)m  both  sides  of  the  valley,  two  sepa- 
rate canals  must  be  directed  over  the  two  elevations ;  or, 
if  only  one  canal  is  formed,  branches  must  be  made, 
each  provided  with  a  sluice,  in  order  that  the  water 
may  be  made  to  flow  from  one  side  or  the  oflier,  as 
seems  best.  One  drainage  canal  is  usually  all  that  is 
required  for  carrying  off  the  water,  and  this  may  be  made 
to  pass  through  the  middle  or  lowest  part  of  the  valley. 
"When  the  operation  is  to  be  performed  from  but  one  side 
of  the  valley,  the  draiaage  canal  is  excavated  on  the  op- 
posite side,  and  at  as  great  a  distance  as  possible,  and 
so  contrived  as  to  ensure  the  edge  of  it  being  lower  than 
the  lowest  part  of  the  land  to  be  operated  on. 

When  an  immense  extent  of  ground  is  to  be  operated 
on,  it  is  not  always  requisite  or  possible  to  earth  every 
part  of  it.  Some  portions  will  be  found  which  naturally 
present  that  even  and  inclined  surface  which  is  so  indis- 
pensable to  the  success  of  irrigation.     These  will  only 


ON  EAETHING  AND  WARPING.  249 

require  to  be  connected  with  the  others  by  means  of 
a  dyke  or  tunnel,  and  also  with  the  drainage  canal,  in 
order  that  the  level  may  be  preserved. 

On  the  other  hand,  we  sometimes  meet  with  eminences 
which  cannot  be  removed,  either  on  account  of  the  nature 
of  the  soil  of  which  they  are  composed  rendering  it  a 
difficult  task,  or  because  we  should  not  know  what  to  do 
with  the  earth  taken  from  them.  Where  this  is  the  case, 
the  canal  must  be  dug  across  the  elevation,  and  excavated 
to  a  proper  depth ;  or  should  the  elevation  be  too  high  to 
admit  oi  this,  it  may  be  conducted  circularly  round  it. 

The  labour  and  expense  attending  this  operation  can 
neither  be  calculated  according  to  any  general  average, 
nor  by  inference ;  so  much  depends  upon  locality.  The 
fonnation  of  some  meadows  made  in  this  way  has  not 
cost  more  than  five  rix-doUars  per  acre,  while  others  have 
cost  fifty  rix-doUars  per  acre.  This  variation  is  chiefly 
occasioned  by  the  following  circumstances  : — 

{a).  If  the  river  from  which  we  get  the  water  be  of  a 
considerable  size  and  width,  the  expense  attending  the 
making  of  the  principal  sluice  will  be  very  great. 
This  sluice  is,  however,  equally  as  necessary  for  ten  as  for 
a  hundred  acres  of  ground ;  and,  therefore,  it  may  easily 
be  conceived  that  the  result  will  be  rather  different  when 
the  expense  has  to  be  divided  among  the  latter  number, 
to  what  it  would  have  been  when  divided  among  the  ten 
acres. 

(b).  The  same  may  be  observed  with  regard  to  the 
principal  canal  or  headmain,  which  frequently  has  to  pass 
for  some  distance  over  a  considerable  elevation,  whereby 
its  fonnation  is  rendered  very  expensive. 

(c).  The  quantity  of  water  which  we  have  at  our  dis- 
posiEd,  and  the  rapidity  or  gentleness  of  the  slope,  have 
likewise  considerable  influence  on  the  difference  of  expense. 
The  more  water  or  slope  we  have,  the  less  laborious  and 
expensive  will  be  the  operation. 

In  general,  at  the  commencement  of  this  operation  of 
earthing,  there  is  but  little  slope,  and,  consequently,  more 
h^ds  are  required  to  ensure  the  earth  being  properly 
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mixed  with  the  water  and  carried  down  by  it ;  bnt  as  the 
operation  progresses^  the  slope  is  increased  between  the 
lateral  caaal  which  brings  the  water,  and  that  through 
which  it  is  drained  oS,  the  bed  of  the  brook  always  having 
some  fall ;  thus  the  operation  becomes  less  laborious,  and 
the  water  acts  more  by  its  own  propellent  force ;  we  can 
then  penetrate  further  into  the  elevation,  and  carry  the 
earthing  over  a  larger  extent  of  ground.  The  first  portion 
is  always  the  most  expensive. 

(d).  The  nature  of  the  soil  likewise  makes  a  very  con« 
siderable  difference  in  the  expense ;  where  the  soil  is  of 
a  sandy  nature,  not  one*third  of  the  manual  labour  need 
be  employed  which  is  requisite  on  argillaceous  land. 

(<?).  The  expense  will  also  be  less  per  acre  in  propor- 
tion as  the  hollows  which  we  wish  to  fill  up  are  lai^  when 
compared  with  the  elevations  that  are  to  be  leveUed ;  for 
the  labour  is  confined  almost  entirely  to  these  latter.  The 
earthing,  or,  in  other  words^  the  washing  down  and  dis<- 
tributing  of  the  earth  will  always  be  b^t  effected  by  the 
action  of  the  water  alone,  or  at  least  with  very  little 
assistance.  This  operation  maybe  extended  from  one 
side  over  a  width  of  forty  perches :  provided  that  there  is 
the  requisite  degree  of  slope,  the  earth  will  be  transported 
and  deposited  perfectly  well  to  that  distance.  If>  there- 
fore, I  wish  to  do  away  with  an  elevation  of  ten  perches 
in  height,  and  fill  up  a  hoDow  or  valley  of  thirty  perches 
in^  width  in  one  place,  and  a  hollow  of  only  six  perches  in 
width  in  another,  the  extent  on  which  I  operate  in  the 
latter  case  will  cost  me  very  nearly  double  what  it  would 
in  the  former. 

(/).  The  skill  and  activity  of  the  workmen  vnll  likewise 
make  some  difference.  When  these  men  are  accustomed 
to  the  mode  of  doing  the  work^  and  when  the  head 
labourer  or  overseer,  who  directs  and  superintends 
the  whole  operation,  and  especially  every  part  connected 
with  the  lateral  canal,  and  the  upper  portion  of  the 
surface  on  which  the  water  acts :  when  this  man  is  clever 
and  understands  what  he  is  about^  the  amount  of  labour 
will  be  sensibly  diminished  vrithout  any  part  being  ren* 
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dered  heavier,  and  many  errors  avoided,  the  repairing  of 
which  would  have  been  productive  of  both  trouble  and 
expense. 

This  last  circmnstance  is  of  so  much  importance  that 
the  companies  of  men  who  get  their  hving  by  undertaking 
this  operation  in  the  Duchies  of  Luneburgh  and  Br6ne, 
execute  it  for  much  less  than  it  could  be  performed 
by  labourers  hired  at  the  lowest  wages,  even  if  the 
fiEffmer  superintended  and  assisted  himself.  After  taking 
a  cuiBoiy  survey  of  the  ground,  these  men  state  at  once 
how  much  they  shall  charge  for  the  performance  of  the 
operation,  and  how  long  mey  shall  be  about  it,  so  skilled 
are  they  in  all  relating  to  this  point.  When  the  agree- 
ment is  made  at  so  much  per  acre,  the  sum  asked  is 
generally  from  eight  to  twenty  rix-dollars ;  that  is,  sup- 
posing the  soil  to  be  Ught  and  sandy,  or  at  any  rate  to 
contain  a  considerable  proportion  of  sand. 

I  have  undertaken  the  formation  of  a  meadow  of  this 
kind  here  under  the  most  unfavourable  circumstances; 
and  with  the  assistance  of  labourers  who  were  previously 
wholly  unacquainted  with  the  operation ;  up  to  the  present 
time  it  has  cost  me  five  hundred  rix-dollars,  and  twenty- 
eight  acres  are  actually  completed.  Not  one  of  my 
labourers  had  ever  seen  or  heard  of  the  operation  before, 
and  I  was  practically  unacquainted  with  all  its  details, 
and  was,  therefore,  compelled  to  study,  practise,  and  often 
guess  at  the  proper  way  of  setting  to  work. 

For  the  fii^t  few  years  an  estabUshment  of  this  nature 
is  always  requiring  some  repairs :  either  the  canals  give 
way  from  thefr  banks  and  sides  being  washed  dowo  by 
floods  arising  from  heavy  rains,  large  thaws,  &c. ;  or  else 
it  becomes  necessary  to  enlarge,  or  alter,  or  strengthen 
the  openings  into  the  irrigation  trenches  and  furrows,  or 
alterations  are  required  for  the  purpose  of  being  able  to 
eflect  the  drainage  of  certain  low  marshy  spots,  or  filling 
up  these  places  with  earth.  But  afterwards,  when  every 
part  is  properly  arranged  and  has  acquired  solidity,  the 
expense  of  keeping  in  order  a  meadow  watered  in  this 
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manner  is  less  than  that  of  any  other,  on  account  of  that 
uniformity  of  surface  which  renders  a  smaller  number  of 
furrows  necessary;  and  also  on  account  of  the  gentleness 
of  the  slope:  in  fact,  the  expense  may  be  said  on  an 
average  never  to  exceed  six  groschen  per  acre.  I  have 
not  included  in  this  calculation  the  principal  sluice  which 
must  be  renewed  every  twenty  years. 

A  meadow  thus  formed  is  a  great  while  before  it  yields 
a  good  crop  of  grass,  especially  on  the  upper  part,  if  left 
to  the  action  of  nature  alone,  and  no  attempt  made  to  assist 
her  operations. 

Where  this  is  the  case,  it  must  not  be  irrigated  during 
the  first  few  years,  or,  at  least,  only  with  the  utmost  cir- 
cumspection, otherwise  the  water  will  wash  the  earth  fiiom 
the  naked  soil,  and  form  channels  in  it.  All  we  can 
expect  from  such  dead  ground  is  a  few  plants  which  are 
indigenous,  as  perhaps  the  gray  hair-grass  {aira  canescens). 
When  vegetation  does  begin  to  appear,  it  is  usually  in 
the  following  order :  mosses,  lichens,  and  a  few  other 
similar  plants  are  first  formed ;  and  the  more  completely 
such  a  meadow  is  covered  with  moss  at  first,  the  better 
will  it  be  for  it  ultimately.  When  the  continuous  irrigations 
intended  to  earth  the  land  have  ceased,  and  the  soil  is 
alternately  irrigated  and  drained,  the  moss  perishes, 
resolves  into  mould,  and  thus  serves  to  nourish  tne  other 
plants  which  then  spring  up.  As  the  grass  thickens,  the 
moss  disappears,  even  when  no  means  have  been  taken 
for  encouraging  the  growth  of  grass,  excepting  that  of 
bestowing  frequent  irrigations  on  the  meadow ;  at  least,  as 
frequent  as  they  could  be  without  incurring  the  danger 
of  washing  away  or  channelling  the  ground.  In  general, 
about  the  fifth  year  after  the  operation,  a  crop  of  hay 
may  be  obtained  which  is  worth  the  trouble  of  getting  in; 
and  ten  years  afterwards  we  may  anticipate  from  a  sandy 
soil  a  crop  yielding  twenty  quintals  per  acre.  But  the 
growth  and  vegetation  of  grass  will  be  expedited  by  pas- 
turing sheep  on  the  land  as  soon  as  it  is  solid  enough  to 
bear  the  pressure  of  their  feet,  and  begins  to  produce  a 
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little  grass :  this  plan  is  much  better  than  mowing,  es- 
pecially if  care  is  taken  that  the  land  shall  be  thoroughly 
drained  in  the  first  place. 

The  fertility  and  productive  properties  of  the  land  will, 
however,  be  called  into  action  much  sooner  and  more 
effectually  if  some  portion  of  manure  can  be  bestowed 
upon  it.  Every  kind  of  fertilizing  matter  which  is  gene- 
raQy  bestowed  on  meadow  land  will  prove  beneficial 
here ;  and  folding  sheep  on  the  ground  for  a  short  time 
will  be  particularly  advantageous  to  it.  I  know  a  case 
in  which  the  folding  of  geese  on  a  meadow  thus  formed 
was  productive  of  benefit.  But  nature  in  general  fur- 
nishes us  with  matter,  as  mould,  peat,  and  the  layer 
of  turf,  which  is  found  in  the  hollowTs.  After  the  drainage 
canal  has  been  excavated,  these  matters  should  be  raised 
with  a  spade  from  the  places  where  they  are  thickest  and 
most  plentiful,  and  conveyed  to  the  upper  parts  of  the 
ameliorated  surface,  there  to  be  made  into  heaps,  and,  if 
practicable,  mixed  with  animal  dung,  hme,  or  ashes. 
After  the  lapse  of  a  short  time,  these  heaps  wiU  be  ready 
to  be  spread  over  the  newly  earthed  soU.  Where  this 
amelioration  has  been  bestowed,  a  tolerably  good  crop 
may  be  anticipated,  even  as  early  as  the  second  year. 
There  is  not  the  least  doubt  but  that  if  we  sow  land 
thus  ameliorated  with  grass  seeds,  we  shall  expedite  the 
period  when  it  will  produce  an  abundant  crop.  But 
great  care  must  be  taken  in  the  selection  of  the  kinds 
of  seed  and  their  proportions.  Those  plants  which  shoot 
up  most  vigorously  during  the  period  in  which  the 
meadow  ought  not  to  be  watered,  perish  as  soon  as  the 
irrigations  are  recommenced.  On  a  soil  composed  of 
marly  clay  I  sowed  red  clover,  tall  oat-grass  {avena 
elatior),  tsXL  fescue  grass  {featuca  elatior),  meadow  cats- 
tail  grass  {phleum  prateme)^  round-headed  cock's-foot 
grass  {dadyle  glomerata),  meadow  soft  or  woolly  grass 
{hokm  lanatua);  and  on  the  lower  parts  of  the  groimd 
meadow  fox-tail  grass  (^(^ec^r2»jE7rezif^^).  These  plants 
shot  up  and  throve  wonderfully  during  the  first  year, 
or  that  succeeding  to  their  being  sown ;  on  the  second 
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year  they  were  weaker  and  poorer;  and  at  the  end  of 
four  years  they  had  totally  disappeared,  and  given  place 
to  others!  The  vegetation  of  those  parts  which  had 
been  left  to  nature  now  seemed  to  surpass  that  of  the 
places  where  the  above-mentioned  grasses  were  sown. 
The  most  remarkable  fact  is,  that  of  all  these  plants  that 
which  stood  its  ground  best,  notwithstanding  the  plenti- 
ful irrigations  bestowed  on  the  soil,  was  the  red  clover, 
which  even  forced  its  way  through  the  moss.  I  should 
not,  therefore,  advise  any  one  whose  views  extend  beyond 
the  few  first  years  to  sow  their  land  with  such  vigorous 
plants,  but  rather  to  abandon  the  production  of  herbage 
on  it  to  the  action  of  nature,  unless  they  can  select  such 
grasses  as  experience  teaches  us  are  likely  to  produce  the 
most  plentiful  and  luxuriant  crop  on  land  which  has  thus 
been  formed  into  a  level  surface  by  the  operation  of 
earthing.  It  may  seem  inconceivable,  but  daily  expe- 
rience convinces  us  of  the  fact,  that  those  very  plants 
spring  up  naturally  on  irrigated  meadows  that  have  not 
been  sown  at  all  which  are  best  adapted  to  the  nature 
of  the  soil,  and  most  likely  to  be  benefited  by  irrigation. 
Many  of  those  grasses  which  would  yield  but  a  scanty 
crop  of  hay,  if  grown  on  land  that  was  never  watered, 
will,  when  springing  up  on  irrigated  meadows,  yield  a 
luxuriant  crop.  Where  neither  manure  or  mould  is  spread 
over  the  surface  of  the  soil,  there  is  no  doubt  but  that  it 
is  a  long  time  before  a  perfect  layer  of  grass  is  formed;  but 
if  the  soil  is  ameliorated,  it  shoots  up  much  sooner,  and  so 
luxuriantly  as  to  render  it  inconceivable  whence  this  quan- 
tity of  seed  and  germs  can  have  come. 

It  is,  however,  essential  to  ffive  consistency  to  the  sur- 
face of  the  soil,  in  order  that  it  may  throw  off  the  water, 
and  I  have  found  nothing  answer  this  purpose  so  well  as 
apurry.  When  the  meadow  has  been  ea/rtlted  in  the 
beginning  of  the  summer,  spurry  should  be  sown  at  the 
latter  end  of  that  season  during  wet  weather,  and  grass 
seeds  may  be  intermingled  with  it.  As  soon  as 
this  plant  rises  above  the  surface  of  the  ground,  it  gives 
a  degree  of  consistence  to  the  soil  which  renders  it  capa- 
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bid  of  bearing  irrigation.  It  never  oomes  to  maturity, 
because  the  firoets  till  it,  and  then  it  rots  in  the  ground. 
But  when  the  ground  is  hard  and  sohd,  cattle  may  be 
pastured  on  the  spurry,  which  not  only  increases  the 
consistence  of  the  soil,  but  also  manures  it,  and  causes  it 
on  the  following  year  to  bear  a  luxuriant  crop  of  herbage, 
especially  if  a  little  manure  is  also  spread  over  it. 

Persons  who  have  never  experimented  on  meadows  of 
this  kind,  can  scarcely  form  an  idea  of  the  wonderful 
fertility  which  may  be  produced  even  on  the  poorest  sand. 
But  we  have  such  undoubted  proofs  of  the  fact,  as  place 
it  beyond  all  shadow  of  uncertainty.  The  more  sandy  or 
gravelly  a  soil  is,  the  better  is  it  adapted  for  bein^  formed 
into  these  kinds  of  meadows,  provided  that  it  is  subse- 
quently practicable  to  irrigate  them  thoroughly.  They 
may  be  constantly  and  frequently  watered,  without  any 
danger  of  their  becoming  marshy;  and  the  water  deposit! 
its  most  fertilizing  parudes  on  the  surface,  while  the 
residue  sinks  down  into  the  ground.  As  soon  as 
we  stop  the  irrigation,  the  land  dries ;  and  when  we  re- 
commence watenng  it,  it  speedily  becomes  impregnated. 
All  that  is  requisite  to  ensure  the  vegetation  of  grass  is 
moisture,  warmth,  and  mould ;  the  nature  of  the  soil  is 
a  matter  of  secondary  importance,  provided  that  it  is 
plentiftilly  supplied  with  water.  The  injurious  dryness 
of  sand  is  counteracted  where  the  soil  can  be  irrigated 
whenever  it  appears  necessary,  and  the  layer  formed  on 
it  by  the  turf  and  the  tissue  woven  by  the  roots  of  the 
plants  serve  to  give  it  consistence. 

There  can  be  no  doubt  that  land  which  has  under- 
gone the  operation  of  earthing,  especially  when  once 
a  layer  of  rich  turf  and  mould  is  formed  on  it,  can  be 
ploughed  and  made  to  bear  any  of  those  crops  which 
during  dnr  weather  are  benefited  by  irrigation;  whereas, 
if  the  soil  was  of  a  barren  sandy  nature,  no  durable 
profit  could  be  derived  from  such  a  course  of  proceed- 
ing, because  the  ploughing  would  at  once  destroy  the 
turf  or  sward,  and  render  we  land  loose  and  friable.    I 
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have  known  persons  who^  seeing  that  irrigation  had  pro^^ 
duced  a  great  deal  of  moss  on  soils  which  had  received 
no  manure,  have  had  recourse  to  ploughing  in  order  to 
destroy  that  moss,  and  deemed  such  a  proceeding  abso- 
lutely necessary.  But  here  the  moss  is  one  of  nature's 
admirable  provisions;  it  disappears  of  its  own  accord 
as  soon  as  the  grass  finds  suiBKcient  nourishment 
for  its  support  in  the  mould  which  has  been  formed  on 
the  surface  of  the  soil,  and  as  soon  as  the  irrigations 
become  more  moderate.  Besides,  the  best  and  quickest 
way  of  destroying  it  would  certainly  be  to  manure  the 
soil,  as  this  would  promote  the  vegetation  of  the  grass 
at  the  same  time. 

Earthing  somewhat  resembles  an  operation  occasionally 
practised  in  England,  and  which  is  termed  warpinq. 
¥bi8,  however,  Im  o%  be  performed  where  therT^a 
regidar  stream  or  water-course  which  washes  up  mud 
and  falls  into  some  larger  river  or  stream,  and  where,  at 
the  side  of  the  former,  or  else  at  a  greater  or  less 
distance  from  it,  there  is  a  piece  of  land  below  its  level, 
which  the  water  may  be  made  to  flood.  By  means  of 
a  sluice  opened  for  the  purpose,  this  muddy  water  is 
made  to  overflow  the  land  which  we  intend  to  warp,  and 
is  retained  on  it  until  all  the  mud  is  deposited.  By 
means  of  another  sluice  which  is  afterwards  opened,  the 
clear  water  is  carried  off.  When  the  ground  has  become 
tolerably  dry,  the  muddy  water  is  again  made  to  overflow 
it,  and  again  let  off  dfter  leaving  its  deposit,  and  this 
mode  of  proceeding  is  continued  throughout  one  or  two 
whole  summers.  I  knew  a  case  in  which  a  layer  of 
muddy  earth  eighteen  inches  thick  was  thus  deposited 
over  a  barren  sandy  soil  in  the  course  of  a  single  summer, 
by  which  means  all  the  hoUows  were  filled  up,  the 
asperities  softened  down,  and  the  soil  rendered  peculiarly 
fertile.  Not  very  long  ago,  212  EngUsh  acres  of  marshy 
land  in  Lincolnshire  were  covered  with  a  layer  of  mud 
varying  in  depth  fipom  eighteen  to  forty-two  ioches, 
according  to  the  elevation  or  hollows  on  the  surface  of  the 
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soil.  This  may  be  compared  with  those  operations  of  a 
similar  nature  perform^  in  Tuscany,  of  which  we  have 
already  spoken.* 

ON  THE  MANAGEMENT  OF  MEADOW  LAND. 

By  the  term  ''meadows ''  I  mean  to  signify  portions  of 
land  covered  with  a  sward  composed  of  various  plants  or 
kinds  of  grasses,  and  which  are  generally  mown  for  the 

*  In  BoDonftis  and  Romigna  this  operation  is  frequently  had  reeouive  to. 
I  hsTe  myidf  performed  it  rerj  •necetsmlly  in  the  latter  plaop,  and  wiU  endea- 
TOBT  to  give  sneh  an  aeeonnt  of  it  as  will  gire  a  dear  idea  of  its  details. 
Those  riren  which  flow  from  the  western  part  of  the  moantains  and  hills  of 
the  Appenines,  are  all  of  them  charged  with  more  or  less  mad.  A  canal 
which  deriTsd  its  water  from  Santemo,  and  was  solBelently  abore  the  town  of 
Imola,  had  been  formed  for  the  purpose  of  furnishing  a  supply  of  water  to  a 
row  of  mills.  This  canal  crossed  my  farm,  and  AimUhed  Uie  land  with  water 
when  required  for  irrigation,  for  the  cultivation  of  rice,  ^tc 

After  heary  rains,  the  water  which  washed  the  Tineyards  and  partially 
manured  sides  of  the  hills,  precipitated  itself  into  this  canal,  carrying  with  it 
such  rich  mud,  that  freqaenUy  twelTe  ounces  of  water  taken  from  opi^wite  my 
fiirm  would  yield  an  ounce  of  mud.  The  canal  belonging  to  the  mills  was  at 
this  point  raised  ten  or  twelre  feet  aboTc  the  lerel  of  the  Mil.  Floodgates 
which  could  be  opened  at  will  supplied  those  lands  which  had  a  right  to  it 
with  the  requisite  quantity  of  water. 

When  I  wished  to  deposit  this  mud  orer  a  certain  extent  of  ground,  I  oon« 
structed  an  irrk^tion  canal  aboTO  the  level  of  the  soil  for  the  purpose  of 
receiring  water  m>m  the  principal  canal  and  carrying  it  on  to  those  portions  of 
land  which  I  intended  to  warp.  Along  the  Bide  of  this  secondary  canal,  I 
marked  out  small  squares  of  land,  each  about  an  acre  in  extent,  which  com- 
municated with  this  canal  by  means  of  small  sluices  or  openings,  and  with 
the  drainage  canal  by  other  sluices  or  ouUets.  When  I  wished  to  commence 
the  operation,  I  let  the  water  on  to  one  of  these  squares,  and  suffered  it  to  rise 
to  the  height  of  from  a  foot  to  a  foot  and  a-half.  If  I  wished  the  deposit  to 
be  light  and  friable,  I  did  not  suffer  the  water  to  remain  there  long,  but 
drained  it  off  quickly ;  while,  on  the  other  hand.  If  I  wished  to  obtain  a  more 
argillaceous  deposit,  I  retained  the  water  there  until  it  had  parted  with  ail  its 
clayey  particles,  which,  being  light,  would  otherwise  haye  been  carried  off  into 
the  drainage  canal.  As  fkst  as  one  square  was  drained,  I  let  the  water  on  to 
another ;  and  so  on,  until  all  had  been  submitted  to  the  operation.  When  the 
squares  are  of  a  moderate  size,  the  mud  will  be  uniformly  deposited  and  the 
sur&ce  rendered  very  even ;  but  when  they  are  very  large,  the  deposit  will  be 
amassed  near  the  openings  through  which  the  water  flows  on  to  the  soil,  while 
the  more  distant  parts  wfll  be  left  almost  bare.  In  order  that  the  water 
might  lose  as  littie  mud  during  its  course  as  could  be,  the  secondary  canal  was 
made  perfeetiy  straight  and  even,  and  capable  of  containing  a  sufficient 
volume  of  water  to  render  the  current  tolerably  rapid. 

In  this  way  I  was  often  able,  in  the  course  of  one  year,  to  raise  the  layer 
of  vegetable  soil  on  a  considerable  extent  of  ground,  from  seven  to  eight 
inches  or  more;  and  the  part  which  was  thas  added,  being  free  from  stones  or 
gravel,  formed  a  soil  which,  when  drained  and  slightiy  manured,  was  &Tour- 
abie  to  sJmost  evenr  kind  of  produce,  and  which  could  be  tilled  with  littie 
labour.  There  are  few  agricultural  operations  which  are  productive  of  such 
real  and  permanent  benefit— Fabnch  Tbahs. 
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piirpose  of  bearing  hay  crops.  There  are  two  dasses  of 
meadows :  natural  and  artificial.  Some  persons  term 
ploughed  fields  which  are  sown  with  clover,  lucerne,  and 
sainfoin,  for  one  or  two  years,  artificial  meadows ;  but  I 
do  not  consider  that  they  can  be  classed  under  the  head 
of  meadows  at  all.  Neither  do  I  rank  under  this  head 
fields  which  are  sown  with  different  grasses,  or  with 
various  kinds  of  plants,  but  which  are  not  intended  to  be 
left  in  this  state,  and  which  are  not  covered  with  a 
thick  layer  or  sward  of  these  plants — a  cu'cumstance  which 
rarely  occurs  in  dry  places  where  grass  which  is  to  be 
mown  has  been  sown,  or  where  the  crop  actually  has 
been  cut ;  because  such  herbage  perishes  after  the  lapse  of 
a  few  years,  and  gives  place  to  plants  of  an  inferior  kind. 
The  kmd  of  ground  most  proper  for  meadow  land  is  that 
which  is  naturally  too  damp  to  admit  of  its  being 
ploughed.  A  portion  of  land  cannot  be  rendered  fit  for 
an  artificial  meadow,  until,  by  some  operation  of  nature 
or  art,  that  degree  of  moisture  which  is  requisite  to  ensure 
the  growth  of  the  grasses  has  been  communicated  to  it, 
and  can  be  maintained>  We  have  already  spoken  of 
artificial  meadows  when  treating  of  irrigation. 

Natural  meadows  are  always  much  more  humid  than 
arable  land,  or  are  situated  in  damper  situations.  They 
are  divided  into  the  following  five  principal  varieties  : — 

1.  Meadows  situated  on  the  banks  of  lar^e  rivers, 
which  have  either  been  formed  by  earthing,  or,  m  a  great 
measure,  by  the  decomposition  of  aquatic  plants  thrown 
up  by  the  water.  Sometimes  they  occupy  lai^e  valleys, 
and  are  under  the  influence  of  water-courses,  which  from 
time  to  time  inundate  and  cover  them  with  a  fertilizing 
mud,  or  which  saturate  and  perforate  the  sub-stratum, 
and  thus  communicate  to  them  the  requisite  degree  of 
fertility. 

2.  Those  which  are  on  the  banks  of  smaller  rivers  or 
brooks  from  which  they  derive  their  humidity,  and  by 
which  they  are  occasionally  watered,  either  through  the 
overflowing  of  the  stream,  or  by  means  of  artificial 
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establishments  which  impede  the  current  of  the  water 
and  diflose  it  over  the  land  in  the  form  of  inundation  or 
irrigation. 

These  two  first  varieties  are  known  by  the  name  of  low 
meadawgy  because  they  are  only  found  in  valleys  or  low 
grounds  near  to  the  beds  of  rivers. 

8.  Meadows  which  are  situated  either  on  eminences, 
or  on  the  sloping  sides  or  in  the  hollows  of  valleys,  and 
which  receive  depositions  of  water  which  drains  away 
firom  the  higher  ground  or  arable  land  above  their  level, 
which  wat^  often  bears  with  it  various  sorts  of  animal 
matter  and  manure.  Exceedingly  fertile  meadows  are 
often  found  at  the  foot  of  high  mountains ;  these  receive 
a  portion  of  that  abundance  of  water  which  the 
mountains  derive  from  the  atmosphere. 

4.  Those  meadows,  the  soil  of  which  contains  springs, 
and  in  which  the  water  filtrates  through  the  soil,  shows 
itself  upon  the  surface,  and  forms  damp  places,  which 
render  the  land  unfit  for  being  ploughed. 

6.  Marshy  meadows,  which  are  formed  in  a  similar 
manner,  and  are  raised  by  the  decomposition  and  putre- 
faction  of  aquatic  plants  which  the  U  had  produced. 
These  meadows  are  always  of  a  spongy  nature. 

The  soil  of  meadow  land  varies  according  to  its 
position  and  situation.  That  of  meadows  of  the  nrst  kind 
is  either  argillaceous  and  impregnated  with  a  great  deal  of 
humus,  or  is  chiefly  composed  of  humus.  When  this 
latter  Bpecieg  of  Boil  doea^t  contain  too  great  a  degree 
of  humidity,  end  is  not  of  a  marshy  nature,  the  humus 
contained  in  it  is  usually  mild  and  soluble ;  but  where 
the  soil  is  humid  and  marshy,  the  meadows  assimilate 
more  to  those  of  the  fifth  variety  in  the  nature  of  their 
products,  as  well  as  in  the  nature  of  the  soil. 

Meadows  of  the  second  class  are  usually  composed  of 
soil  more  inclining  towards  sandy,  and  are  less  rich  in 
humus,  at  least  to  a  certain  depth.  But  when  this  kind 
of  land  is  well  furnished  with  plants,  covered  with  grass, 
and  properly  watered,  the  greater  or  less  degree  of  rich- 
ness in  the  earth  below  the  roots  of  the  plants  is  a  matter 
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of  comparatively  slight  importance ;  and  where  a  proper 
degree  of  moisture  can  be  maintained,  a  permeable  sandy 
soU  is  often  better  than  a  compact  argillaceous  one. 

Meadows  of  the  third  class  are  usually  composed  of  a 
soil  analogous  to  that  of  which  the  hills  by  which  they 
are  surrounded  are  composed,  and  their  fertihty  is  gene- 
rally proportionate  to  that  of  those  hills.  When  water 
charged  with  fertilizing  particles  falls  from  the  hills  to 
these  meadows,  they  frequently  jrield  a  wonderful  amount 
of  produce,  especially  if  they  are  well  watered  and  their 
soil  is  suf&cientljrpermeable  to  admit  of  the  moisture 
draining  away.  T\mt  celebrated  meadow  in  Wiltshire, 
which  I  had  occasion  to  speak  of  in  the  third  volume  of 
my  ''  English  Agriculture,''  and  the  fertility  of  which 
would  appear  scarcely  credible  if  it  were  not  attested  by 
eye-witnesses  for  this  century  past,  is  one  of  this  class. 
But  when  this  variety  of  meadows  is  found  situated  be- 
tween portions  of  poor  arable  land,  firom  which  it  only 
obtains  scanty  emanations  during  wet  weather,  or  else 
receives  such  a  superabundance  of  water  as  renders  them 
marshy,  causes  it  to  produce  aquatic  plants,  and  prevents 
it  from  being  tilled,  while  in  dry  weather,  on  the  other 
hand,  they  suffer  drought,  they  are  of  Uttle  value,  yield 
but  a  scanty  produce,  besides  bemg  in  every  way  incon- 
venient from  being  intermixed  with  arable  land.  These 
considerations  have  frequently  determined  enterprising 
farmers  on  turning  off  or  finding  a  drainage  for  the  water, 
on  earthing  the  land  and  drying  it  completely,  and  trans- 
forming it  into  arable  land.  Where  the  position  of  the 
meadows  renders  it  worth  while,  and  where  their  humidity 
is  uniform,  moderate,  and  durable,  it  will  be  highly  bene- 
ficial to  manure  them,  when  their  subsequent  produce  will 
thus  often  be  doubled. 

When,  in  meadows  of  the  fourth  variety,  or  those 
which  are  generally  found  situated  at  the  foot  of  moun- 
taiDs  and  hiUs,  the  water  flows  over  the  surface  of  the 
soil  without  stagnating  on  any  part,  they  are  often  ex- 
ceedingly fertile  and  covered  with  thick  grass,  the  fibres 
of  which  are  fine^  and  the  flavour  sweet ;  this  is  especially 
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the  case  when  the  water  is  slightly  calcareous  or  gypseous. 
But  if,  on  the  other  hand,  the  water,  instead  of  extending 
over  the  whole  surface,  sinks  into  the  substratum  and 
there  remains,  rank  grass  springs  up,  containing  but 
Httle  nourishment  and  composed  chiefly  of  reeds,  rushes, 
and  other  marshy  or  aquatic  plants.  Such  land  may, 
however,  be  very  frequently  transformed  into  very  fertile 
irrigated  meadow  land  by  being  perfectly  drained  and 
freed  from  all  its  stagnant  moisture. 

Meadows  of  the  fifth  class  are  not  always  absolutely 
unprofitable.  When,  by  the  accumulation  of  successive 
layers  of  dead  plants  they  are  raised  sufficiently  to  give 
to  the  water  such  a  degree  of  drainage  as  to  prevent  the 
land  from  becoming  too  much  impregnated  with  it,  the 
hmnus  will  become  mild,  and  soluble,  and  fertilizing;  and 
an  abundance  of  rich  grass  will  be  produced,  even  though 
the  substratmn  of  the  soil  be  so  spongy  and  full  of  water 
that  recourse  is  obliged  to  be  had  to  extraordinary  modes 
of  carrying  the  hay,  as,  for  example,  waggons  having 
very  broad  wheels.  But  when  the  meadows  are  not 
thus  favourably  situated,  and  are  too  damp,  they 
produce  anything  but  marshy  plants,  wholly  devoid  of 
nutriment,  brackish,  and  often  unwholesome ;  a  kind  of 
herbage  which  nothing  but  scarcity  of  fodder,  or  absolute 
necessity,  induces  the  farmers  to  make  use  of. 

Meadows  are  characterized  by  the  denomination  of 
acid  or  sour  meadows.  The  water  which  collects  in  the 
ditches  is  often  covered  with  a  scum  of  various  shades, 
and  it  deposits  a  red-brown  ochreous  matter,  which  usually 
contains  phosphate  of  iron.  If  we  dig  deeply,  we  come 
to  portions  of  marsh-iron  in  a  more  or  less  hardened  and 
stony  state ;  and,  in  all  probabiUty,  the  ochreous  matter 
brought  to  the  surface  of  the  soil  by  water  arises  from 
these.  Marshy  meadows  on  which  this  kind  of  standing 
water  is  found  yield  very  bad  fodder,  especially  if  we  do  not 
endeavour,  by  digging  drains,  to  carry  off  this  acid  and 
ferruginous  matter  from  the  surface  of  the  soil.  When 
not  rendered  damp  by  this  injurious  moisture,  they  are 
exceedingly  fertile,  and  some  of  the  very  best  we  have, 
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Such  meadow  land  may  be  exceedingly  ameliorated 
by  being  drained,  especially  if  we  are  able  to  turn 
the  wat^  again  upon  the  soil  in  the  form  qf  an  irrigation 
if  we  think  fit,  they  are  likewise  benefited  by  an  addi^^ 
tion  of  earth  procured  from  elsewhere  and  spread  over 
them. 

In  meadows  of  the  first  and  second  class,  we  must 
always  pay  particular  attention  to  their  soUdity  and 
safety  from  inundation ;  for,  however  favourable  to  them 
an  influx  of  water  may  be  during  winter,  or  in  the  spring 
before  the  commencement  of  vegetation,  it  is  in  the 
highest  degree  injurious  if  it  occurs  when  the  grass  is  in 
full  luxuriance  or  about  hay-making  time ;  as  also  is  it 
when  in  the  spring  the  water  remains  so  long  on  the 
surface  of  the  soil  as  to  destroy  and  putrefy  the  herbage. 
But  this  point  depends,  in  a  great  measure,  upon  the 
nature  of  the  rivers  which  the  meadows  adjoin.  We  have 
ahready  pointed  out  the  means  of  remedying  this  evil 
while  speaking  of  draining. 

The  value  of  meadow  land  depends  partly  on  the 
quantity  and  partly  on  the  quaUty  of  its  produce.  In 
general,  if  the  humus  contained  in  the  soil  of  which  they 
are  composed  is  mild,  this  quantity  and  quality  will  be 
foimd  to  be  proportionate.  When  a  meadow  yields  an 
abundance  of  hay,  it  is  usually  found  to  be  composed  of 
good  plants ;  and  in  proportion  as  its  fertility  is  increased 
either  naturally  or  by  amehorations  of  manure,  will  the 
good  grass  choke  and  destroy  the  bad.  The  only  excep- 
tion to  this  rule  is  in  the  case  of  marshy  meadows  full  of 
acid  humus,  which  frequently  yield  an  iounense  crop  of 
luxuriant  but  rank,  unwholesome  grass.  It  too  often 
happens  that  in  very  good  meadow  land  some  kinds  of 
unwholesome  grasses  become  engendered,  which  dete- 
riorate the  goodness  and  value  of  the  hay. 

The  nature  of  the  soil  of  meadow  land  is  not  a  point 
of  so  much  importance  as  the  nature  of  the  soil  of  arable 
land  would  be.  If  the  meadows  are  only  properly  moist, 
and  contain  a  suiSScient  proportion  of  mild,  soluble 
humus,  it  ia  in  many  resp^s  a  matter  of  indifference 
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whether  the  soil  is  of  an  argillaceons  or  clayey  nature* 
I  mention  the  above  conditions  because  when  they  are 
wanting,  an  argillaceous  soil  will  always  be  preferable ; 
whereas,  when  there  is  too  much  humidity,  a  sandy  soil 
will  always  be  most  advantageous.  Where  the  soil 
possesses  a  sufficient  and  suitable  degree  of  humidity,  it 
is  not  necessary  that  it  should  be  impregnated  with 
humus  to  any  great  depth,  because  grass  derives  the 
chief  part  of  its  nutriment  from  the  surface  of  the  ground, 
and  its  roots  rarely  penetrate  further  than  to  a  depth  of 
four  inches.  In  dry  meadows,  on  the  other  hand,  a  deep, 
fertile  soil  undoubtedly  contributes  most  to  the  abun^ 
dance  and  luxuriance  of  the  herbage^  by  retaining  mois- 
ture for  a  longer  period. 

The  best  meadow  grasses,  those  the  reproduction  of 
which  is  most  favoured  by  the  fertile  meadow  lands,  and 
which,  by  the  rapidity  and  luxuriance  of  their  growth, 
afford  the  most  ample  testimony  of  the  goodness  of  the 
soil,  are  the  following : — 

Meadow  fox-tail  grass  {alqpecurus  pratensis),  smooth- 
stalked  meadow  grass  (j)oapreten9is\  rough-stalked  mea- 
dow grass  (j)oa  tHvialis).  An  abundance  of  these  three 
varieties  is  a  certain  sign  of  great  fertility. 

Annual  meadow  nass  {poa  afmua),  reed  meadow  grass 
{poa  aquatica).  This  is  the  best  of  all  grasses  for 
damp  places,  notwithstanding  its  resemblance  to  reeds. 

Tall  fescue  grass  {festuca  elai%or\  floating  fescue  grass 
{f€8tuca  fluitans\  rough-headed  cock's-foot  grass  (daciylis 
glomerata),  crested  dog's-tail  grass  {cj/nomrua  cristatua), 
meadow  cat's-tail  grass  {pAleim  pratenae),  yellow  oat 
grass  (avenajkweicens),  tall  oat  grass  (avena  elatior),  red 
clover  (iri/olitmpratense),  creeping  white  clover  (trijblium 
repens),  various  kinds  of  trefoil,  and  especially  the  com- 
mon bird's-foot  trefoil  Qotua  comiculaimjy  meadow 
vetchling  Qathyrus  pratenms\  tufted  vetch  {mcia  cracca\ 
black  medick  {medicado  ItspuUna),  hop  trefoil  (iriJvUtm 
procmndens)i  yarrow  {ackikd  imUe^folvimi)^  common  carra- 
w&yjcarum  carvz). 

The  last-named  plant  iS;  however;  generaUy  destroyed 
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in  meadow  land,  because  pigs  are  so  fond  of  it  that  it  is 
impossible  to  prevent  them  from  breaking  into  and  in- 
jming  the  meadows  where  it  grows. 

The  following  do  not  jdeld  so  large  an  amount  of  pro- 
duce; but  must,  nevertheless,  be  classed  among  the 
good  meadow  grasses : — 

Perennial  ray  grass  Qolium  perenne)^  common  quaking 
grass  {briza  media),  meadow,  or  soft  woolley  grass 
{Jiolcm  lanatua),  sweet-scented  spring  grass  {anthoacanlum 
odoratum). 

The  last  two  are  not,  in  my  opinion^  so  good  as  they 
are  generally  considered  to  be. 

Sheep's  fescue  grass  {festuca  ovina\  hard  fescue  grass 
{featuca  durimcidd),  downy  oat  grass  (avena  puhescens), 
brown  bent  grass  {flgrostis  canind),  knee-jointed  fox-tail 
grass  {cdopecurm  genitndaiui),  meadow  oat  grass  {fivena 
pratenjsi^,  bulbous  stalked  cat's-tail  grass  {pUeum  nodo- 
8uni)y  blue  flowering  hair-grass  {aira  cosrtded),  soft  brome 
grass  (dromis  mollis). 

These  only  grow  on  marshy  meadows,  of  which  they 
often  form  the  chief  produce.  Various  kinds  of  clover 
must  also  be  ranked  here. 

Common  cow  parsley  {ckoercfpkylum  sylvestre),  cowslip 
{primula  veris),  scabious  {scabiom),  bumet  and  small 
burnet  saxifrage  {poterium  mtiguisorba  offidnalia  etpim- 
pinella  saQdfraffa)^  gentian  {gentiana  centawreum),  common 
brunella  {bruneUa  vulgaris),  common  marjorum  (on- 
ganvM  mdgare),  wild  thyme  {thymus  serpiUum),  rib  grass, 
common  and  large  {plantago  lanceolata  media  et  mujor). 

The  plants  generaUy  indigenous  to  bad  meadow  land 
or  such  as  is  of  a  doubtful  quahty  are  the  following : — 

The  various  kinds  of  horse-tail  {equisetum)  which  do 
not  form  good  pasturage  for  cattle,  but  are  well  adapted 
to  horses  and  sheep  when  the  ground  on  which  they 
grow  is  dry.  The  best  of  all  these  is  the  river-horse- 
tail {equisetum  fliwiatHe),  which  is  very  palatable  to  horses, 
and  forms  excellent  food  for  them  bom  in  a  green  and  a 
dry  state. 

The  various  kinds  of  crow-foot.    All  these  grasses  are 
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in  their  nature  acid ;  but  some  of  them  lose  this  property 
when  dried.  The  creeping  crow-foot  is  the  sweetest^  and 
this  grows  spontaneously  in  meadows. 

Yellow  cocks'-comb  {rhinaatus  crisia-ffoUi).  When 
this  plant  is  young  and  in  flower,  it  forms  a  very  good 
sweet  fodder ;  but  at  the  time  when  the  hay  is  usually 
mowed  it  has  lost  aQ  its  succulency,  and  become  so  dry 
as  to  resemble  straw  when  mixed  with  the  hay.  This 
plant  sheds  its  seed  very  early  in  the  year,  which 
causes  it  to  multiply  with  great  rapidity.  The  best  way 
of  destroying  it  is  to  cause  it  to  be  eaten  off  the  land  by 
the  cattle  in  the  spring. 

Common  marsh  marigold  (caltAa  palustris)  is  also 
agreeable  to  cattle  when  given  to  them  while  young,  and 
it  decks  the  meadows  with  its  brilliant  yellow  colour ;  but 
when  it  grows  older  it  becomes  disagreeable  to  animals. 

The  various  kinds  of  docks  {rumicea),  and  especially  of 
sorrel,  frequently  occupy  the  greater  part  of  land  in  high 
dry  meadows.  When  mown  while  young,  they  yield  a 
tolerably  abundant  crop  of  fodder.  Nevertheless,  they 
rank  among  some  of  the  worst  meadow  grasses.  The 
different  varieties  of  colt's-foot  {tussiloffo),  which  with 
their  large  leaves  choke  up  plants,  jrield  but  a  scanty 
nourishment  to  cattle. 

Spotted  persicaria  {jpolygonum  persicaria)  is  eaten  by 
cattle  while  young  and  tender,  but  deteriorates  from  the 
value  and  goodness  of  hay  with  which  it  is  mingled. 

Common  tansey  {tanacetum  mtgare)  is  a  plant  which 
has  a  large  root,  possessed  of  great  medicinal  virtues  in 
some  diseases  of  horses  and  sheep,  but  which  yields  fodder 
of  a  very  disagreeable  flavour.  It  is  seldom  found  ex- 
cepting on  the  highest  edges  of  meadow  land. 

Common  water-drop  wort  {(Biumthe  Jktulosa)  is  propa- 
gated very  rapidly  in  damp  situations ;  but  cattle  do  not 
willingly  eat  it.  The  same  may  be  observed  with  respect 
to  hemp  agrimony  (cupatorium  cannabinum).  ^ 

Com  mint  {mentha  arvensis)  has  a  very  injurious  influ- 
ence on  the  milk  of  cattle  eating  it. 

Lady's  mantle  (atcAemiUa),  both  the  long  and  the 
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round-leaved  varieties  ooveT  tjie  soil  with  their  leaves,  and 
their  juices  are  suspepted  to  be  of  ^  acid  nature,  The 
same  observation  may  be  applied  tQ  the  mouse-^ar  {Jkierar 
ciumpilo8elia)t  which  is  disogre^abte  to  cattle,  and  imparts 
afi  unpleasant  flf^voiir  to  their  milk. 

Xiastly,  all  the  8§^^  m^  rushes  iearioe$  et  jdmoi) 
belong  to  the  li^t  of  b^l  m^dow  grasses.  Every  care 
should  therefore  be  ^km  to  ^  the  ^il  &ani  the  above- 
n[^entione4  plantP>  which  pay  be  effected  by  preventing 
them  from  fittain^qg  ip^turity  md  shedding  their  seeds, 
and  by  numufing  the  SQJI. 

Similar  objections  may  be  urged  i^gjainst  the  varieties 
of  mqsses  a(id  tichei^. 

The  following  pl«pts  are  actually  poisonous,  and,  con- 
sequently, in  Hiost  oasea  are  exceedingly  injurious  to  the 
pastures  pq  w^ph  they  grow,  rendering  the  whole  crop 
unwhQlesoflae : — 

CpnmiQn  henbane  Hy(^9QS^mm  nyier)^  thpm  apple 
officinal  [dafur^  ^tfamcmptm),  water  cowbane  (eiluia  aqua- 
iica),  water  heiplock  (juiellandrium  aquati&m^,  strong- 
scented  Ipttuce  {loQpHca  vircm),  broad-leaved  wator 
parsnip  {m^  l^i/ohum),  common  fool's  parsley  {dBHuia 
(nfnapium)>  spurge  {fii/^Qrbi^)y  the  various  ]pnds  of 
anemone  or  wind-flower  {an€mone\  common  meadow 
safion  [cotohiovm  auHmnal^. 

£v^  endeavQur  should  he  made  to  ^trpy  and  extiiv. 
pate  these  plants ;  and  in  order  to  effect  this  they  should 
bp  torn  up  from  the  meadows  whenever  they  appear.  The 
goodness  of  ^  grei^t  number  of  our  meadow  grasses,  and 
their  adoptfttion  as  food  for  various  kinds  of  cattle,  both 
in  a  green  wd  a  dry  state,  is  a  point  whiph  merits  the 
strictest  examination. 

Ha^selgreen  has  certainly  finmished  ua  mth  an  aooeuut 
of  the  experiments  made  by  th^  pupils  of  pnnsus  with 
different  gr^ssps  on  cattle,  sheep,  goats,  pigs,  and  hporses, 
with  the  view  pf  discovering  how  i^f  they  wer^  agi^eeable 
to  the  palate  and  adapted  for  the  nourishment  of  these 
animals.  But  this  account  contains  so  many  false  state- 
ments that  we    scarcely  dare  give    credence  to  any. 
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Among  other  things  he  states  that  corn  spurrey  {^ergda 
arvenm)  is  rejected  by  cattle ;  whereas  there  is  no  plant 
which  they  eat  with  such  avidity  and  pleasure. 

The  plants  of  the  first  class,  with  many  others—for  I 
have  only  mentioned  those  which  are  most  frequently 
met  with  and  are  most  remarkable-*-form  a  layer  or  crust 
of  turf  or  sward  with  tho  tissue  of  their  roots.  This 
crust  is  composed  both  of  Uving  and  dead  roots,  and  of 
the  mould  resulting  from  the  decomposition  of  the  latter. 
A  thick  layer  or  sward  of  this  nature  is  not  easily  ob- 
tained from  pasturage  composed  either  of  one  or  many 
kinds  of  grass  artificially  sown.  In  order  to  produce  it, 
the  plants  must  not  only  be  such  as  agree  with  one 
another,  but  they  must  likewise  be  sown  in  suitable  reci- 
procal proportions ;  and  these  proportions,  as  well  as  the 
selection  of  plants,  must  be  in  accordance  with  the  nature 
of  the  soil  and  its  properties.  Consequently,  it  often 
happens  that  when  we  sow  grass  seeds,  we  obtain  fields 
of  grass,  but  not  meadows  properly  so  called.  We 
obtain  high,  hut  not  durable  and  closely  grown  grass,  and 
never  an  actual  sward  or  turf ;  and  very  fr^uently  the 
plants  which  have  thus  been  sown,  totally  disappear  and 
give  place  to  others.  Even  when  fields  thus  sovm  with 
the  choicest  variety  of  grasses,  after  the  crust  of  their 
natural  herbage  had  been  broken  up  by  ploughing,  have, 
during  the  f^  few  years,  yielded  a  product  far  sur- 
passing that  obtaioed  fi^m  natural  meadows,  the  soil  of 
which  was  of  a  similar  quality.  This  luxurianoe  has  not 
lasted  long,  but  has  dinunished,  until  at  length  the  land 
yielded  less  than  even  the  poorest  meadow  ground. 

Sut  if,  when  sowing  grasses  to  form  a  meadow,  we  are 
enabled  to  ascertain  the  exact  and  proper  proportion  of 
each  variety,  both  as  regards  each  other  and  the  nature 
of  the  soil,  there  is  no  doubt  but  that  we  shall  obtain 
this  sward  or  layer  of  turf  much  sooner  than  if  we  left 
the  soil  to  the  operation  of  nature  only.  But  there  is 
very  great  difficulty  in  determining  the  ratio  of  this  pro- 
portion. The  most  important  point  is  to  mingle  a  pro- 
per quantity  of  loqg  and  short,  of  early  and  late  grasses, 

s  2 


268  AGElCULTTJaB. 

the  former  of  which  yield  the  first  crop  or  cutting,  in 
conjunction  with  the  latter,  which  also  yield  a  second 
crop  or  after-grass.  Some  farmers,  who  have  ascertained 
or  guessed  at  this  proportion,  have  succeeded  in  forming 
good  meadow  land ;  while  others,  who  have  been  less 
fortunate,  have  obtained  such  poor  pasturage  that  they 
soon  ploughed  the  ground  up  in  order  to  sow  it  with 
other  and  more  profitable  crops. 

From  what  I  have  seen,  I  have  been  led  to  consider 
that  the  mode  of  proceeding  which  I  am  about  to  describe 
is  the  one  best  calculated  to  obtain  a  good  collection  of 
grass  seeds.  I  must  not  be  understood  to  confound 
meadow  land  with  those  fields  which  are  sown  with 
herbage,  and  which  are  only  intended  to  remain  in  that 
state  for  a  limited  period.  Some  spot  is  chosen  in  a 
meadow,  the  soil  of  which  is  similar  to  that  of  the  one 
which  we  wish  to  form,  especially  as  regards  the  pro- 
portion of  humus  contained  in  it,  and  its  degree  of 
himiidity ;  some  spot,  I  say,  is  chosen  which  yields  par- 
ticularly fine  herbage ;  every  care  is  taken  to  free  it  from 
weeds,  and  it  is  reserved  for  the  production  of  seed,  its 
fertility  being  maintained  by  ameUorations  of  manure. 
The  grass  is  suflFered  to  grow  until  the  seeds  of  the  early 
varieties  begin  to  ripen ;  it  is  then  mowed  and  dried  for 
the  purpose  of  being  made  into  hay,  care  being  taken 
to  move  it  about  as  Uttle  as  possible.  Another  portion 
is  allowed  to  grow  imtil  the  seeds  of  the  later  grasses 
have  attained  their  maturity,  and  then  it  is  cut  down 
and  dried  in  a  similar  manner.  These  two  portions  of 
dried  grasses  are  then  mixed  together  and  threshed  on 
the  bam  floor,  and  the  dust  and  seed  swept  up,  and 
sown  on  the  soil  of  the  ground  which  we  are  about  to 
form  into  a  meadow.  This  mode  of  proceeding  appears 
to  me  to  be  not  only  the  most  certain  but  the  least 
expensive  way  of  obtaining  a  proper  mixture  of  good 
grass  seed  fit  for  the  formation  of  durable  meadows,  as, 
here  nothing  is  wasted,  because  the  hay  from  which  the 
seed  has  been  threshed,  although  undoubtedly  not  so 
good  as  it  would  have  beeu  had  its  vegetation  been  less 
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prolonged,  may  still  always  be  used.  If  the  soil  of  the 
new  meadow  is  adapted  for  the  production  of  red  clover, 
it  will  in  general  be  advisable  to  mix  some  of  the  seed 
of  this  plant  among  that  which  we  are  about  to  sow, 
because  it  does  not  fail  until  about  the  second  or  third 
year,  at  which  period  the  other  plants  have  not  acquired 
their  luxuriance ;  but  we  must  always  make  it  a  rule  to 
mow  the  clover  as  soon  as  it  begins  to  flower,  and  not 
allow  it  to  complete  its  vegetation,  or  it  will  injure  the 
other  plants  which  do  not  grow  so  rapidly.  When  this 
point  is  attended  to,  it  wHl  retard  the  growth  of  the 
other  plants  but  little,  and  they  will  shoot  up  and  occupy 
the  vacant  space  left  as  soon  as  it  is  mown. 

Some  close  and  attentive  observers  have  pretended  to 
perceive  a  kind  of  rotation  among  the  various  grasses 
with  which  meadow  land  is  covered ;  that  is  to  say,  they 
assert  that  after  a  certain  number  of  years  those  grasses 
which  were  previously  most  numerous  are  no  longer 
found,  but  in  their  stead  others,  which,  in  their  turn, 
again  give  place  to  fresh  varieties.  This  may  have 
arisen  from  various  causes  which  escaped  the  notice  of 
these  persons ;  nevertheless,  this  assertion  ought  to  be 
further  inquired  into. 

The  quantity  of  hay  grown  on  any  particular  spot 
being  generally  proportionate  to  its  qucJity,  when  no  bad 
or  injurious  weed  is  mixed  with  the  herbage,  we  can 
almost  always  determine  the  value  of  meadow  land  by 
reference  to  the  quantity  of  hay  which  it  produces.  It 
is  equally  difficult  to  arrange  the  various  qualities  of 
meadow  land  under  heads  or  classes  as  it  is  to  arrange 
arable  land  in  a  similar  way,  because  there  are  so  many 
gradations  or  shades  of  quality  that  it  is  almost  impos- 
sible to  define  where  one  class  ends  and  another  begins. 
It  is,  however,  quite  sufficient  for  our  purpose,  and 
agreeable  to  our  classification  of  arable  land  under  six 
heads,  to  divide  meadows  into  a  like  number  of  classes, 
taking  as  the  ground  work  of  this  division  chiefly  the 
quantity  of  bay  yielded  by  them,  and  in  the  lower  classes 
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being  slightly  influenced  by  the  quality  as  well.     The 
following  are  the  divisions  : — 

First  class.  Meadows  which  yield  at  two  cuttings 
2,400  lbs.  of  fodder  or  more  per  acre.  To  this  class 
belong  all  those  which  can  be  watered  at  proper  times 
and  seasons,  either  by  iirigation  or  inundation  with  good 
water,  and  the  soil  of  which  contains  h  considerable  pro- 
portion  of  mMhumu8. 

Second  class.  Meadows  which  annually  yield  from 
1,700  to  2,300  lbs.  of  good  fodder.  To  this  belong 
meadows  of  the  same  kind  as  those  in  class  the  first,  but 
the  soil  of  which  contains  less  humus ;  we  may,  how- 
ever, frequently  rank  undel*  this  head  elevated  meadows, 
which  receive  the  fertilizing  moisture  which  drains  from 
arable  lands^  and  yield  a  product  varying  from  1,700  to 
2,400  lbs. 

I%ird  class.  Meadows  which  produce  from  1,200  to 
1,600  lbs.  of  fodder,  composed  of  fine  sweet-flavoured 
grass.  To  this  class  in  general  belong  meadows  situated 
in  valleys  and  on  low  grounds  which  have  a  proper 
degree  of  humidity,  but  which  do  not  enjoy  the  advan- 
tages arising  from  fertilizing  inundations  or  irrigation. 

Fmrth  class.  Meadows  which  produce  an  equal  or 
even  a  larger  quantity  of  fodder,  but  which  is  coarse 
and  rank,  and  intermixed  with  weeds  and  unwholesome 
grasses.  To  this  class  belolig  all  those  which  sufier 
from  excess  of  humidity,  and  have  no  drainage,  and, 
consequtotly,  in  which  there  is  an  accumulation  of 
standing  water  always  existing  in  the  subsoil,  which, 
finding  no  vent,  spreads  itself  and  stagnates  on  the  sur- 
face. Meadows  situated  near  forests,  by  which  they  are 
much  overshadowed,  appertain  to  this  class.  These  fre- 
quently yield  a  great  deal  of  fodder,  but  it  is  not  nutri- 
tious, nor  has  it  an  agreeable  flavour*. 

Fifth  class.  Meadows  which  yield  from  800  to 
1,100  lbs.  of  fodder.  To  this  class  belong  those  which 
have  not  sujfficient  moisture,  and  are  naturally  prone  to 
sufier  from  drought. 


ON  THE  MANAGEMENT*  OP  MEADOW  LAND.   271 

ISiath  ctd88i  Meadows  WhicJh  {ji^oducjel  less  than  800  lbs. 
of  fodder,  dnd  in  which  the  herb^e,  though  luxuriant, 
is  of  an  acid  natiu^d,  arid  chiefly  coiUpdsed  of  plants  of 
the  sprot,  junci,  ot  cfefitjes  kind.  l?o  this  class  beldlig 
dty  as  well  as  meltshy  ftcid  meadows. 

Ill  making  this  classification,  1  have  supposed  the  mea-^ 
dows  td  be  always  carefully  attended  tti ;  that  is  to  say^ 
the  ittole-hills  levelled,  the  ditcheii  cleared  oiit^  and  the 
land  ]properly  wateted;  but  I  have  not  supposed  thetii 
to  be  manujped,  for  even  the  Wdi'st  meadow  land  may 
be  &o  improved  and  benefited  by  tnanuring  as  speedily 
to  yield  a  crop  almost  equal  to  that  of  meadoWs  of  the 
first  and  seeoild  class. 

It  has  often  been  asked,  \vhat  is  the  proportion  betweeri 
the  value  of  meadow  and  atable  land?  Many  agricul- 
turists have  ejta^get^ated  the  value  of  the  former  in 
propori;ion  to  that  of  the  latter,  because,  as  they  justly 
obsel^e,  if  it  Wel*e  not  for  meadoWs  the  fertility  of  arable 
land  could  not  be  maintained.  Others,  oti  the  contraty, 
have  depreciated  meaddiir  land  considerably  below  its 
actual  value,  on  the  plea  that  by  a  judicious  cultivation 
of  fodder  plants,  taudtt  more  fdod  fdt  live  Stock  Can  be 
raised  dn  afable  than  bn  iheadow  land. 

The  value  df  ineadoWS  as  Well  as  that  df  ai^able  land 
results  frdUi  dtid  is  detetmined  by  the  aniotint  yielded  by 
theit  produce,  after  the  deductioU  of  all  expenses.  But 
the  value  of  foddet  is  ttiuch  tnore  difficult  td  determine 
than  that  of  gffein,  fcecause  in  general  it  Is  less  saleable. 

In  places  whefe  there  are  large  markets  for  fodder  and 
a  gl-eat  detiiatid,  we  must  distinguish  between  the  price 
at  which  it  would  sell  and  the  vSue  df  it  when  consumed 
at  home.  The  former  depends  Upon  locality,  and  is 
highest  in  the  neighbdurhodd  df  large  towns,  dr  in  places 
whence  its  Water  carriage  ii  easy  and  cheap.  No  ge- 
neral average  whatever  can  be  given.  The  valUe  of  that 
consumed  on  the  farm  also  varies.  It  is  Usually  inci*eased 
when  there  is  a  scarcity  of  ptovision  fdt  the  winter  feed- 
ing of  the  stock  and  the  production  of  mamu-e.  In  places 
where  the  crops  yield  a  gtedt  detd  of  straw,  and  where 
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the  soil  is  favourable  to  the  growth  of  clover,  lucerne^  and 
other  kinds  of  herbage  which  constitute  good  fodder  for 
cattle,  the  grass  and  hay  of  natural  meadows  may  be  more 
easily  dispensed  with ;  and  in  places  where  we  are  sure 
of  obtaining  from  an  acre  of  arable  land  much  more  fod* 
der  than  would  have  been  produced  by  an  equal  extent 
of  meadow  land,  besides  defi'aying  the  expenses  of  culti- 
vation, the  latter  will  not  be  more  valuable  than  the 
former ;  indeed,  in  the  opinion  of  many  persons,  it  will 
be  of  less  value.  But  where  the  arable  land  is  not  adapted 
for  the  cultivation  of  fodder  plants,  the  value  of  hay,  and 
with  it  that  of  meadow  land,  is  increased.  The  more 
need  there  is  of  manure  for  the  fields,  the  more  highly 
will  meadow  land  in  general  be  valued,  especially  where 
the  soil  is  of  a  dry  sandy  nature,  because  the  produce  of 
the  arable  land  then  depends  entirely  upon  the  meadows. 
On  the  other  hand,  we  now  and  then,  though  not 
often,  find  countries  in  which  meadow  land  is  so  plentiful, 
and  where  there  is  such  an  excess  of  hay  of  which  there 
is  no  means  of  disposing,  that  meadows  are  estimated  at 
a  much  less  value  than  arable  land. 

As  we  have  before  observed,  the  value  of  fodder  is 
always  variable,  and  depends  a  great  deal  on  locality. 
Nevertheless,  on  an  average,  in  those  places  where  there 
is  neither  a  scarcity,  a  great  demand,  nor  a  superabundance 
of  it,  100  lbs.  of  hay  may  be  regarded  as  equal  to  one- 
third  of  a  bushel  of  rye,  Berhn  measure,  provided  that  it 
be  good  in  quaUty  and  nutritious ;  but  if,  on  the  con- 
trary, it  be  of  a  bad  quality,  it  will  only  be  worth  a 
quarter  of  a  bushel  of  rye ;  therefore,  if,  as  is  generally 
the  case,  a  bushel  be  valued  at  one  rix-dollar,  the  value 
of  100  lbs.  of  good  hay  will  be  about  eight  groschen,  and 
that  of  100  lbs.  of  baa  hay  about  six  groschen.  At  this 
price  it  may  usually  be  profitably  used  in  the  rear- 
ing of  cattle,  provided  that  the  breed  most  favourable  to 
the  locality  is  chosen.  I  need  not  observe  that  this  value, 
when  reduced  to  money,  will  rise  and  fall  with  the  price 
of  grain. 

When  the  value  of  hay  is  once  known,  that  of  meadow 
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land  may  easily  be  ascertained  by  reckoning  the  amount 
of  hay  which  it  has  produced,  and  deducting  the  current 
expenses.  In  order  to  oedculate  the  expenses,  we 
must  not  consider  merely  the  quantity  of  hay,  but  must 
compare  this  quantity  with  the  extent  of  ground  which 
has  produced  it.  For  a  good  meadow  will  scarcely  cost 
more  for  mowing  than  a  poorer  one  of  the  same  extent,  for 
the  haymakers'  wages  will  be  much  the  same  in  each  case. 
The  cost  of  carrying  the  hay,  loading,  unloading,  and  form- 
ing  the  hay  cocks,  depends  more  on  the  quantity  of  the 
produce  than  on  the  extent  of  the  land.  Besides,  these 
expenses  are  considerably  varied  by  the  distance  at  which 
the  meadows  lay  from  the  farm  buildings.  The  expenses 
attending  the  getting  in  of  hay  frt>m  meadows  at  a  con- 
siderable distance  from  the  fann  buildings  are  often 
double  those  of  meadows  situated  nearer  home ;  therefore 
no  general  average  can  be  made  on  this  point.  We  may, 
however,  consider  that  the  cost  of  mowing  an  acre  of 
meadow  land  twice  will  be  as  follows  : 

Riz-dol.  Qros. 

Meadow  land  of  the  firet  class 1  18  per  acre. 

,,                 second 1  10 

„                 third 1  8 

„                 fourth 1  8 


And  the  cost  of  a  single  ciittiog  or  mowing  of  meadow  land  of  the 

„  flfthdass 0  18 

sixth 0  16 


» 


According  to  the  above  data,  if  we  deduct  the  expenses 
of  the  crop  from  the  value  of  the  fodder,  we  shall  find 
that  one  acre  of  meadow  land 

Rix.  Oros.               Bix.  Gr. 
Of  the  first  class,  100  lbs.  being  yalaed  at  (^  rix- 

doUar,  the  whole  will  make 8  0  net  produce  6  12 

„     second        lOOlbs 0|  ..  6      16     6  16 

„     third           lOOlbs of  ..4      16     3  8 

„     fourth         lOOlbs 0i..2        4     0  20 

fifth             lOOlbs 04..   2        8     1  14 


sixth  lOOlbs Oj..  2        0     1      12 


04.. 

o|.. 


If  we  endeavour  to  determine  the  value  of  arable  land 
by  estimates  founded  on  the  triennial  rotation  with  a 
fallow,  we  shaU  find  that  the  value  of  meadow  land  of  the 
same  class  will  prove  much  higher  in  proportion.    But 
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we  must  remember  that  in  this  estimate  all  the  divers 
expenses  of  cultivation  are  placed  to  arable  land,  while, 
with  the  meadow  land,  nothing  but  that  attending  the 
getting  in  of  the  crop  is  reckoned,  and  that  the  arable 
land  yields  straw  and  pasturage  as  well  as  other  crops. 
From  this  I  should  be  incUned  to  think  that  the  relative 
value  of  a  field  and  a  meadow  of  the  same  class,  would 
be  as  two  to  three,  if ,  as  I  have  before  said,  the  circum- 
stances of  the  locality  are  such  as  not  to  affect  this  pro- 
portion. It  is  on  this  account  that  I  have  been  induced 
to  divide  meadows  into  six  classes  rather  than  into  any 
other  number,  although  perfectly  aware  that,  from  the  in- 
finite variations  of  the  average  produce,  I  ought  to  haVe 
established  a  larger  number  of  gradations. 

I  have  already  stated  that  although  inundations  are 
so  beneficial  to  meadows,  and  when  occurtring  at  proper 
seasons  so  calculated  to  increase  their  value  and  raise 
them  to  a  higher  dass,  yet  they  render  their  produce  un- 
certain ;  it  is,  therefore,  seldom  that  the  crop  of  hay  from 
meadows  exposed  to  spontaneous  inundations  can  be  de- 
pended upon,  because  these  may  and  frequently  do  occur 
at  most  unseasonable  times.  Nevertheless,  this  casualty 
has  its  degrees;  and  there  are  cases  where  the  occurrence  of 
inundations  are  only  to  be  feared  when  there  is  a  super- 
abundance, or  extra  supply,  of  water;  while  there  are 
others  in  which  it  occurs  but  once  in  two  years.  This 
consideration  makes  a  great  difference  in  the  value  of 
meadow  land.  There  are  many  meadows  which  used  rd- 
gularly  to  yield  a  luxuriant  crop,  but  which  now,  fi*om  the 
formation  of  sand  banks  or  the  raising  of  the  bed  of  the 
river,  yield  but  an  uncertain  amount  of  produce. 

It  is  even  more  essential  in  meadow  than  in  arable  land 
that  the  surface  of  the  ground  should  be  perfectly  level, 
especially  when  the  meadows  are  to  be  irrigated,  either 
by  natural  or  artificial  means,  for  without  this  uniformity 
there  will  be  danger  of  the  water  remaining  and  stagna- 
ting in  the  hollows,  while  it  never  reaches  the  higher 
spots.  Meadows,  the  surface  of  which  is  not  even,  near 
a  very  unequal  crop :  in  dry  seasons  the  lowest  parts 
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yield  most,  and  in  wet  seasons  the  highest  pdrts ;  con- 
sequently, it  is  not  easy  to  calculate  by  any  general  aver- 
age the  amotiiit  of  produce  which  may  be  expected 
from  thetn.  Besides,  where  the  surface  is  very  uneven, 
the  hay  cannot  be  mown  without  difficulty. 

I  have  already  stated  that  the  distance  of  the  meadows 
from  the  fdrm  buildings  will  cause  a  difference  fai  the 
expose  of  getting  in  tne  crop ;  besides  meadow  land  is 
always  more  valuable  the  nearer  it  hes  to  the  agricul- 
tilral  estdblishmetit,  on  account  of  its  then  being  more 
under  the  eye  of  the  master,  and  consequently  receiving 
greatef  attention.  When  it  is  thus  situated,  everything  that 
happens  to  it^-evefy  evil  can  be  at  once  detected,  repaired, 
and  obviated ;  whei'feas,  if  the  mettddW  wfere  fiirther  off, 
the  mischief  might  become  serious  before  it  could  be 
discovered.  It  is  of  peculiar  importance  that  the  mea- 
dows should  be  nedr  to  the  farm  buildings  In  those  places 
where  urine  or  liquid  manures  are  Used. 

A  clever  naan  Who  !§  called  upOtt  to  estimate  meadow 
lands  will  take  into  eonsiderfitiott  the  possibihty  of  pro- 
curing irrigation  foi?  them  by  means  of  new  arrange- 
ments ;  or,  if  they  are  already  irrigated,  he  will  caletdate 
the  means  Of  improving  the  existing  arrangenient,  ad  well 
as  of  otherwise  ameliorating  the  soil,  and  will  carefully 
Compare  in  his  bWn  mind  the  expenses  of  these  improve- 
ments, with  the  benefits  which  may  be  expected  to 
accrue  from  them. 

It  is  a  very  essential  point  that  no  molehills  should  be 
suffered  to  exist  on  meadow  land.  These  excrescences  are 
chiefly  found  on  dry  meadows,  and  on  the  highest  parts 
of  the  land,  as  It  is  there  that  the  moles  retire  when 
driven  from  the  lower  places  by  moisture.  Irrigated 
meadows,  which  can  always  be  maintained  in  a  proper 
state  of  humidity,  are  in  general  most  exempt  from  mole- 
hills. Wherever  the  removal  of  these  evils  is  not  carefully 
attended  to,  not  only  will  the  operation  of  mowing  be 
rendered  difficult,  and  a  circle  be  left  standing  round 
them,  which  cannot  be  cutj  but  these  molehills  will 
furnish  a  retreat  for  nuce,  ants^  and  other  insects  or 


276  AGRICULTURE. 

vermin,  and  increase  in  size  to  such  an  extent  that 
eventually  the  meadow  resembles  a  church-yard  instead 
of  pasture  land.  These  excrescences  should  therefore  be 
cut  down  twice  a  year :  in  the  spring,  when  the  grass  is 
just  beginning  to  grow ;  and  immediately  after  the  first 
crop  has  been  gathered  in.  Where  this  is  careftdly 
attended  to,  these  hills  will  not  injure  meadows  of  some 
age  closely  covered  with  grass,  but  rather  benefit  them, 
because  by  this  means  fresh  earth  will  be  brought  to  the 
surface  and  extended  over  the  ground,  which  is  exceed- 
ingly beneficial  to  the  grass. 

Instruments  of  manual  labour  are  in  general  made  use  of 
for  the  purpose  of  levelling  these  excrescences,  as  a  spade, 
shovel,  or  fork ;  and  care  is  taken  that  the  soil  shall  be 
uniformly  distributed :  sometimes  horse  implements  are 
employed,  among  which  that  harrow,  a  description  of 
which  will  be  found  in  my  Beschreibung  der  neuesten 
ackerc/araethe^  heft  ii.,  taf.  7,  appears  to  me  to  be  best 
adapted  for  this  purpose.  The  harrow  to  which  I  refer  is 
furnished  with  sharp  irons  in  the  front,  while  its  hinder 
part  is  garnished  with  a  quantity  of  interlaced  thorn 
bushes.  It  folfiils  all  the  purposes  for  which  it  is  em- 
ployed very  effectually,  without  materially  injuring  the 
turf,  brealang  down  every  molehill  and  spreading  the 
earth  over  the  surface  around;  besides,  the  expense 
attending  its  use  is  much  less  than  that  of  performing 
this  operation  with  instruments  of  manual  labour. 

It  is  very  difficult  to  level  and  get  rid  of  old  grass- 
grown  molehills.  If  we  content  ourselves  with  removing 
them,  a  bare  space  is  left  which  does  not  become  covered 
with  grass  for  some  years.  The  best  plan  therefore  is  to 
cut  through  the  layer  of  grass  or  sward  by  which  they  are 
covered  with  a  spade  in  a  cross  direction,  hollow  out  the 
internal  part  or  mould,  distribute  it  around,  and  then  lay 
the  turf  down  flat  on  the  places  where  the  hills  stooa. 
On  meadows  of  considerable  extent,  a  horse  instrument 
termed  a  meadow  plane  or  leveller,  or,  as  some  call  it,  a 
Hungarian  plough,  is  made  use  of  for  this  purpose.  It  is 
a  kind  of  sledge,  having  four  cross  pieces,  the  first  and 
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third  of  which  are  armed  with  sharp  irons  in  the  form  of 
a  rake,  and  the  second  and  fourth  with  teeth  resembling 
those  of  a  harrow.  This  instrument  penetrates  into  the 
earth,  tears  and  breaks  ahnost  all  the  turf  of  the  meadow, 
and  levels  it  beautifully ;  but  it  requires  a  team  of  at 
least  six  horses  to  put  it  in  action.  After  it  has  been 
made  use  of,  the  meadow  is  harrowed  in  round  harrowing, 
and  then  rolled.  Notwithstanding  the  cost  of  this  instru- 
ment, this  has  been  proved  to  be  the  least  expensive  way 
of  re-establishing  the  fertihty  of  meadows  that  are  much 
infested  with  these  small  elevations.  The  breaking  up  of 
the  layer  of  turf  admits  of  clover  and  other  plants  adapted 
to  the  nature  of  the  soil  being  sown.  This  operation  may 
be  considered  as  a  kind  of  semi-cultivation,  and  may  be 
effected  without  altogether  destroying  the  old  sward. 

There  is  a  great  diversity  of  opinion  with  regard  to 
the  expediency  of  submitting  meadow  land  to  the  action 
of  the  plough  for  a  certain  period.  Some  persons  advo- 
cate this  course  of  proceeding,  and  consider  it  as  in 
every  way  beneficial  to  the  meadow ;  while  others,  on  the 
contrary,  condenm  it  as  injurious  and  prejudicial. 

It  is  necessary,  in  the  first  place,  to  distinguish  between 
those  cases  in  which  the  meadow  is  broken  up  for  the 
piu^pose  of  being  amehorated,  and  those  in  which  this 
operation  is  performed  with  the  view  of  deriving  a  larger 
profit  from  the  soil  than  it  would  have  yielded  as  meadow 
land  by  sowing  it  with  a  rotation  of  other  products. 

In  the  latter  case,  a  regular  rotation  is  often  esta- 
blished on  it,  which  comprehends  pasturage  as  well 
as  the  cultivation  of  com  and  products  of  various 
kinds ;  for  the  land,  after  having  borne  these  crops,  is 
laid  down  to  grass  for  a  certain  number  of  years,  and 
sown  with  clover  and  other  grass  seeds.  But  this  can 
only  be  done  where  the  soil  is  equally  well  adapted  for 
meadow  land  and  for  the  production  of  com.  Wherever 
it  is  intended  to  re-establish  the  ground  as  meadow  land, 
the  following  rules  must  be  carefully  observed : 

1.  We  must  take  care  to  avoid  exhausting  the  soil  by 
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making  it  produce  too  many  crops  of  com,  but  must,  on 
the  contrary,  carefully  husband  its  natural  fertility. 

2.  We  must  not  fail  to  manure  plentifully  for  the  last 
crop  which  it  is  to  produce  previous  to  its  again  being 
laid  down  for  meadow  land ;  and  this  is  the  more  ne- 
cessary where  the  soil  has  been  mapured  with  lime  to 
prepare  it  for  the  crops  of  grain. 

3.  While  the  soil  is  tilled,  every  care  must  be  taken  to 
eradicate  and  destroy  ail  those  weeds  which  multiply  by 
means  of  their  roots,  otherwise  they  will  attain  such 
vigour  as  to  extend  themselves  over  the  whole  of  the 
meadow. 

Large  crops  which  may  thus  be  derived  from  mea- 
dow land,  especially  where  the  soil  is  mild,  rich,  and 
neither  too  wet  nor  too  dry,  by  the  cultivation  of  hemp, 
tobacco,  large  cabbages,  &g.  :  these  crops,  I  say,  are  ex- 
tremely profitable,  and  will  be>  even  if  the  meadow  should 
afterwards  yield  less  herbage.  This,  however,  will  never 
be  the  case,  if,  after  observing  the  three  rules  I  have  just 
laid  down,  a  proper  quantity  of  clover  and  other  grass 
seeds  are  sown  ]  but  where  these  precautions  have  been 
neglected,  it  will  too  frequently  occur. 

But  if,  on  the  other  hand,  it  is  proposed  to  break  up 
the  meadow  in  order  that  it  may  produce  new  and  better 
grass,  such  a  proceeding  can  only  prove  beneficial  when 
the  herbage  is  choked  with  weeds  which  are  thus  to  be 
destroyed :  under  no  other  circumstances  can  I  recomr 
mend  it.  Many  agriculturists  break  up  their  meadows 
for  the  purpose  of  destroying  moss,  but  their  object 
would  have  been  much  better  attained  had  they  spread 
manure  or  new  earth  over  the  soil.  If  only  one  single 
crop  of  grain — ^as,  for  example,  oats — ^is  taken  after  the 
texture  of  the  soil  is  thus  broken  up,  the  soil  will  be  im- 
poverished unless  manure  is  added  to  it,  the  meadow 
will  be  in  a  worse  state  than  it  was  before,  and  the  moss 
will  soon  re-appear.  Wherever  it  is  possible  to  procure 
a  sufficiency  erf  manure,  a  far  better  effect  will  residt  from 
its  apphcation  than  would  have  been  produced  by  breaking 
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up  the  Bw^d.  But  a  single  ploughing  is  seldom  siif* 
ficient  to  destroy  the  weeds  which  infest  meadow  land ; 
on  the  contrary,  the  loosening  of  the  soil  seems  rather  to 
favour  their  vegetation. 

In  order  to  destroy  and  completely  eradicate  them,  we 
Qiust  mpjce  up  our  n^inds  to  bestow  ft  thorough  dead 
fallow  on  the  groundi  or  else  to  have  reoQurse  to  an  opera- 
tion which  is  more  prompt  and  efficacious  in  its  effects, 
vi?s.,  paring  and  burning  the  layer  of  turf.  I  must,  there- 
fore, refer  ijay  readers  to  wb^t  I  h^ve  already  said  res- 
ipectiijg  the  ffianiiey  in  which  newly  clewed  land  ought  to 
be  treated. 

I  have  already  su^ciently  described  the  manner  in 
which  meadqws  should  be  sown  on  which  the  layer  of 
turf  hfis  beea  destroyed  by  the  plough ;  but  my  readers 
have  totally  misui^derstood  me  if  they  imagine  that  it  was 
my  i^tentioQ  to  advocate  the  rcrproduction  ef  grass  on  them 
being  left  to  the  operation  of  nature.  I  have  met  with  cases 
cert£S^ly  in  which  the  meadows  have  thus  succeeded 
better  than  when  most  eareftilly  sown,  but  we  cannot 
always  i^nti^ip^te  such  good  results,  as  accident  may 
lodge  the  worst  a^  weU  as  the  best  seeds  in  the  ground. 
It  has  net  as  yet  been  positively  determined  which  are  the 
best  kinds  of  seed,  find  those  most  calculated  to  flourish 
}j\  certw^  ^ils- 

For  rich  meadow  land  impregnated  with  humus,  loose 
4i)d  moderately  moist,  nothing  can  be  more  likely  to 
answer  and  produce  a  good  crop  of  herbage  than  a  mix- 
ture of  meadow  fox-tail  grass  {aiofiem^rti^  jpratenm)^  and 
roiigh  ond  nmoothTstall^ed  meadow  grass  ipoa  kivialis  et 
pratenfis)^  either  wi*b  or  without  clover,  Tbcse  seeds 
produce  a  lui^ipwnt  and  vigorous  layer  of  grass,  their 
veget^tioii  is  continuous,  and  they  soon  shoot  up  afresh 
after  having  been  mowu ,  besides  which  their  flavour  is 
very  agreeabje  to  cattle.  But  they  require  a  soil  pos- 
sessing all  the  aforesaid  qualities,  and,  if  sown  on  land 
which  is  deficient  in  them,  produce  only  scanty  and 
patchy  herbage. 

I  cannot  ti^e  upon  myself  to  determine  what  kinds  of 
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seed  should  be  chosen  for  the  purpose  of  sowing  meadows 
of  an  inferior  quality,  especially  if  these  meadows  are  in- 
tended to  last  for  any  period  of  time.  When  we  come  to 
treat  of  the  cultivation  of  fodder  plants,  we  shall  have  to 
speak  of  some  kinds  of  grasses  which  are  peculiarly 
adapted  for  raised  pasture  land,  or  fields  situated  on  hills 
or  mountains,  and  which  will  not  bear  being  transformed 
into  meadows. 

Some  persons  think  that  a  newly  formed  meadow 
should  not  be  mown  at  first,  but  that  its  herbage  should 
be  eaten  off  by  cattle.  Others  are  of  a  contrary  opinion. 
While  others,  again,  believe  that  the'best  way  of  rendering 
a  meadow  luxuriant  is  to  suffer  the  grass  to  shoot  up, 
flower,  ripen,  aad  shed  its  seeds ;  and,  subsequently,  to 
crush  its  dried  stalks  by  passing  a  roller  over  the  ground. 

All  these  modes  of  proceeding  may  be  advantageous 
under  certain  circumstances.  By  cattle  being  pastured 
on  the  land,  especially  when  that  circumspection  is  ex- 
ercised which  we  shall  presently  have  to  recommend,  the 
roots  of  the  plants  become  strengthened,  and  the  plants 
themselves  extend  over  the  soil,  forming  a  close,  dense 
layer  or  sward.  The  excrements  voided  by  the  cattle 
improve  the  soil,  if  proper  attention  is  paid  to  see  that  they 
are  spread  about ;  the  folding  of  cattle  on  meadow  land, 
and  the  treading  of  their  feet,  likewise  contributes  to 
favour  the  vegetation  of  grass  on  dry  ground.  Whenever 
a  newly  formed  meadow  is  well  covered  with  grass,  but 
the  plants  appear  to  be  weak,  I  should  recommend  its 
being  used  as  pasture  ground. 

If,  on  the  contrary,  the  grass  appears  to  be  thick,  and 
to  shoot  up  vigorously,  and  we  can  depend  upon  the  fer- 
tility of  the  soil,  it  will  be  as  well  to  mow  it,  especially 
if  this  can  be  done  early  in  the  season,  before  the  plants 
have  become  exhausted  by  their  seed  stems  growing. 

We  can  only  advise  that  the  grass  should  be  suffered  to 
grow  untouched  in  those  places  where  that  which  has 
been  sown  is  exceedingly  fine,  and  distributed  in  tufts  or 
patches,  separated  from  each  other  by  barren  places; 
and  it  is  therefore  judged  expedient  to  sow  the  land 
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afresh ;  but  tliis  can  only  be  done  where  no  weeds  have 
sprung  up :  should  such  exist  it  must  be  mown.  Some 
advise  that  a  few  spots  only  which  are  peculiarly  free 
from  weeds  should  be  suffered  to  run  to  seed,  and  that 
they  should  be  separated  by  certain  intervals  of  space,  in 
order  that  the  seed  may  extend  itself  over  these  intervening 
portions. 

■  No  weed  propagated  by  its  roots  should  be  suffered  to 
grow  in  such  meadows,  but  always  pulled  up  as  soon  as 
it  is  observed.  As  to  weeds  propagated  by  their  seeds, 
they  should  on  no  account  be  suffered  to  reach  maturity. 

That  kind  of  cultivation  which  is  bestowed  on  meadow 
land  by  means  of  a  harrow  having  its  teeth  curved  for- 
wards, or,  what  is  still  better,  that  breaking  of  the  tex- 
ture and  sward  of  grass  land  which  ia  effected  with 
instruments  furnished  with  knives  after  the  form  of  scari- 
fiers, are  the  most  beneficial  modes  of  treating  meadow 
land.  They  are  peculiarly  to  be  recommended  for  the 
purpose  of  destroying  moss,  notwithstanding  that  they 
act  in  a  very  indirect  manner  in  this  operation.  Moss 
grows  in  places  where  no  other  plant  would  be  able 
to  find  nourishment ;  it  gives  place  to  other  plants  as  soon 
as  they  appear,  perishes,  becomes  converted  into  mould, 
and  in  that  form  contributes  to  the  nourishment  of  its 
successors.  Aquatic  mosses  disappear  as  soon  as  a  soil 
is  drained,  and  dry  mosses  as  soon  as  the  land  is  watered. 
This  production  of  nature  does  not,  therefore,  appear  to 
be  so  injurious  to  meadow  land  as  to  render  it  necessary 
that  certain  definite  means  should  be  taken  to  eradicate 
it,  especially  as  it  yields  to  every  species  of  cultivation 
that  tends  to  strengthen  the  layer  of  turf.  But  the 
operation  of  which  we  spoke  before  benefits  the  grass  and 
invigorates  it  by  giving  the  atmospheric  air  free  access  to 
its  roots,  and  thus  dividing  and  multiplying  the  plants 
and  surrounding  their  stems  with  a  layer  of  loose  earth. 
It  is,  therefore,  equally  as  beneficial  on  meadows  where 
there  is  no  appearance  of  moss,  especially  if  the  soil  is 
tenacious,  as  it  is  on  those  which  are  covered  with  moss. 
This  operation  should  be  performed  in  the  spring,  when 
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vegetation  is  commencing  and  when  the  soil  is  dry.  It 
appears  to  be  peculiarly  beneficial  when  the  soil  is  to  be 
manured,  the  manure  producing  a  much  more  sensible 
effect  when  the  turf  has  been  thus  opened  previous  to  its 
application.  The  beauty  and  uniformity  of  grass  land  is 
very  much  increased  by  the  use  of  the  roll,  but  it  must 
be  confessed  that  the  produce  is  thus  decreased. 

In  some  places  even  more  care  is  bestowed  on  the  cul- 
tivation of  meadows  than  is  devoted  to  arable  land,  and 
it  is  to  the  former  that  the  chief  part  of  the  manure  is 
devoted.  When  we  manure  our  meadows  plentifully, 
they  say,  we  are  quite  sure  of  having  a  sufficiency  of 
manure  for  our  arable  land.  In  other  countries,  on  the 
contrary,  the  farmers  never  think  of  manuring  their 
meadow  land,  and  deem  it  absolute  folly  to  deprive  the 
arable  land  of  any  portion  of  the  manure  for  such  a  purpose; 
because  meadows  always  yield  some  Uttle  produce  even 
when  left  totally  to  themselves,  whereas  arable  land  under 
such  circumstances  becomes  absolutely  sterile.  Meadows 
which  are  irrigated  and  ameliorated  by  the  overflowing  of 
rivers,  the  water  of  which  is  charged  with  fertilizing  par« 
tides  and  matter,  certainly  do  not  require  manure. 
Other  meadows  which  do  not  enjoy  this  natural  advan- 
tage should  receive  some  kind  of  ameUoration  to  compen- 
sate for  the  nutriment  annually  taken  fix)m  them  when 
they  are  mown  twice  a  year  especially ;  if  this  is  not 
attended  to,  their  fertility  must  annusJlv  decrease.  It 
should  always  be  borne  in  mind  that  the  produce  of  a 
fertile  meadow  may  be  converted  into  twice  as  much,  or 
even  more  than  twice  as  much,  manure  as  the  quantum 
which  was  applied  to  it ;  while  arable  land  bearing  com 
crops  reproduces  considerably  less  manure  than  that 
which  it  required  and  consumed*  There  cannot  be  a 
doubt  that  the  best  way  of  increasing  our  stock  of  dis- 
posable manure  is  to  apply  it  to  the  meadows,  as  by  so 
doing  we  not  onlv  augment  the  fertility  of  these  latter, 
but  also  obtain  the  means  of  manuring  our  fields  and 
other  places  which  we  were  previously  obliged  to  leave 
barren  for  want  of  the  means  of  fertilizing  them.     As 
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this  fact  is  now  generally  acknowledged  by  all  clever, 
scientific  agriculturists,  how  comes  it  that  in  most  coun- 
tries the  meadows  are  seldom  manured  ?  Because  the 
quantity  requisite  for  the  first  amelioration  is  generally 
raised  with  such  difficulty;  for  although  the  manure 
bestowed  on  meadow  land  is  sme  to  be  eventually  multi- 
plied, yet  this  does  not  take  place  during  the  first  or 
second  years,  or,  indeed,  until  after  the  lapse  of  six  or 
seven  years,  the  effect  of  the  manure  lasting  through  this 
and  even  a  longer  period.  It  is  a  capital  which,  in  the 
time  we  have  mentioned,  is  tripled  and  often  quadrupled ; 
but  many  persons  are  unable  to  advance  it  without  im- 
poveiishmg  their  arable  land. 

The  same  manures  which  are  bestowed  on  arable  land 
may  be  applied  to  meadows ;  there  are,  however,  some 
which  are  peculiar  to  the  latter. 

Sometimes,  but  not  often,  fresh  stable  manure  is 
laid  on  meadows;  wherever  this  is  the  case  it  must 
be  carried  to  the  land  and  spread  over  it  before 
the  commencement  of  winter  or  early  in  the  spring,  in 
order  that  its  soluble  parts  being  dissolved  by  rain  may 
sink  into  the  soil.  This  kind  of  manure  is,  therefore, 
only  applicable  to  dry  meadows,  where  it  may  be  carried 
during  those  two  seasons.  When  the  weather  keeps  dry, 
the  undecomposed  straw  may  be  separated  fitom  the  rest, 
gathered  together  with  a  rake,  and  used  again  as  litter. 

But  decomposed  dung,  such  as  has  been  picked  up  in 
the  farm-yard  or  on  the  roads,  is  much  oftener  used  on 
meadow  land,  especially  mixed  up  with  earth.  This 
manure,  on  account  of  the  seeds  of  weeds  which  it  con- 
tains, would  be  prejudicial  to  arable  land.  The  sweep- 
ings of  houses,  sawdust,  hair,  woollen  rags,  and  the  refuse 
of  the  farm-yard  and  out-houses,  may  all  be  added  to 
it ;  likewise  the  sweepings  of  granaries,  bams,  and  hay- 
lofts are  set  aside  as  manure  for  meadows,  because  they 
engender  too  many  weeds  to  admit  of  their  being  em- 
ployed for  this  purpose  on  arable  land. 

Besides  these  matters,  urine,  or  liquid  manures 
which  flow  from  the  stable,  or  in  rainy  weather  drain 
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away  from  the  dung-heaps,  are  set  aside  for  meadow 
land.  The  liquid  manure  procured  from  pig-sties,  and 
which  is  collected  in  reservoirs  formed  for  the  purpose, 
is  likewise  used.  This  is  an  exceedingly  efficacious  kind 
of  manure,  and  should  be  applied  to  those  meadows 
which  lay  nearest  to  the  farm  ouildings.  Sometimes  a 
neighbouring  brook,  or  a  canal  formed  on  purpose,  fur- 
nishes the  means  of  the  last-mentioned  species  of  manure, 
which  is  suffered  to  mix  with  the  water,  and  thus  diffused 
over  the  land.  Another  species  of  manure  which  is 
pecuUarly  adapted  for  meadow  land,  is  that  obtained  by 
folding  or  penning  sheep  upon  it.  This,  however,  can 
only  be  done  on  dry  meadows,  or  such  as  have  been 
thoroughly  drained  diuing  the  spring  and  autumn.  Four 
himdred  sheep  penned  on  an  acre  of  land  for  two  nights 
will  manure  it  completely. 

Mechanical  manures,  or  those  by  the  means  of  wliich 
the  nutritive  substances  contained  in  the  soil  are  dis- 
solved, as  lime,  gypsum,  marl,  turf,  ashes,  soap4ees,  &c., 
are  exceedingly  beneficial,  especially  on  very  moist  or 
very  dry  land.  They  are  not,  however,  productive  of  so 
much  lienefit  on  poor  humid  soils  as  on  others.  They 
eradicate  moss,  and  expedite  its  decomposition ;  and  it 
is  this  which  renders  them  so  efficacious  on  meadow  land 
which  is  covered  with  moss,  when  applied  after  the  soil 
has  been  drained. 

Sometimes  these  alone  are  made  use  of ;  but  the  best 
way  is  to  cause  ameliorations  of  this  nature  to  alternate 
with  others  of  manure,  or  else  to  mingle  the  two  toge- 
ther, and  thus  form  a  kind  of  compost.  Gypsum,  and 
the  residue  of  salt  works,  form  verv  beneficial  manures 
for  meadow  land,  and  especially  lor  such  as  is  sown 
vdth  clover,  vetches,  or  trefoil,  as  both  these  substances 
tend  to  increase  the  rapidity  and  luxuriance  of  the  growth 
of  these  plants.  We  must  proceed  with  very  great  cir- 
cumspection when  ameliorating  meadows  with  pure  lime. 
This  substance  should  be  powdered  very  fine,  and  spread 
lightly  over  the  soil,  unless  the  meadow  is  covered  with 
moss  or  weeds,  in  which  case  it  may  be  used  more 
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abundantly  and  in  its  caustic  state,  in  order  that  it  may 
destroy  these  injiuious  occupiers  of  the  soil. 

An  astonishing  effect  is  often  produced  from  earth 
being  carried  to  the  meadow  and  spread  over  it.  This 
effect  is  peculiarly  sensible  when  the  amelioration  of  earth 
is  of  such  a  nature  as  to  be  appropriate  to  the  soil. 

Marshy  and  spongy  meadows  covered  with  moss,  will 
be  improved  by  addition  of  pure  sand.  It  has  been 
remarked  that  sand  washed  up  by  water  upon  meadows 
of  this  kind,  has  often  been  productive  of  considerable 
benefit  when  spread  equally  over  the  surface  of  the 
ground;  and  thus  what  was  merely  the  result  of  acci- 
dent, has  proved  an  example  worthy  of  imitation.  The 
more  spongy  and  wet  the  meadow  is,  the  greater  quantity 
of  sand  will  it  bear ;  and  even  where  this  sand  appears 
to  have  choked  and  smothered  the  turf  and  grass,  the 
herbage  will,  in  general,  be  found  to  shoot  up  a£resh  in 
the  following  year,  and  vegetate  more  luxuriantly  than 
ever.  This  amelioration  pf  sand  has  a  tendency  to  de- 
press rather  than  raise  the  soil  of  meadow  land,  because 
it  compresses  the  spougy  earth,  sinks  into  it  by  its  own 
gravity,  and  fills  up  aU  the  interstices.  Sand  destroys 
moss  and  faciUtates  its  decomposition. 

But  when  meadow  land  is  solid  and  consistent, 
some  kind  of  fertile  vegetable  earth  will  be  found  more 
beneficial  than  sand.  Indeed,  when  it  can  be  procured, 
such  earth  will  always  improve  meadows,  because  it 
gives  to  the  herbage  a  disposition  to  put  forth  new  roots 
and  shoots,  especially  m  the  weaker  tufts  of  grass,  and 
thus  strengthens  and  multiplies  the  plants. 

H.  F.  f  ohl,  in  the  "  Aimals  of  Agriculture,"  vol.  vi. 
p.  274  ("  Annalen  des  Ackerbaues"),  has  termed  this 
mode  of  spreading  fresh  earth  over  the  surface  of  mea- 
dows, "  a  renewing  or  making  young  again  of  meadow 
land."  He  has  treated  on  this  subject  at  considerable 
length  in  a  work  entitled  "  Das  Verjungen  der  Wiesen," 
Leipsig,  1810,  which  work  contains  a  number  of  judi- 
cious observations  on  the  cultivation  of  meadow  land  in 
general.    Dry  meadow  land  is  peculiarly  benefited  by 
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an  amelioration  of  earth  taken  from  low  gromids,  even 
when  this  earth  is  naturally  inclined  to  be  acid.  Thus, 
the  marshy  earth  which  is  taken  from  the  sub-strata  of  a 
soil  in  which  ditches  and  drains  are  dug,  may  be  bene- 
ficially employed  in  ameUorating  the  higher  and  dry 
ground,  or  even  the  upper  parts  of  the  very  same  meadow 
from  which  it  was  taken.  The  best  plan  is,  however,  to 
mix  it  with  other  earth,  and  then  spread  it  over  the 
meadow.  Next  to  tins  kind  of  ameUoration,  the  different 
kinds  of  marl  will  be  found  to  produce  the  most  striking 
benefits. 

The  period  at  which  it  will  be  most  advantageous  to 
carry  manure  to  meadow  land,  must  not  be  determined 
without  due  consideration  and  carefal  attention  to  all 
local  and  other  circumstances.  Only  those  meadows 
which  are  neither  naturally  or  art&cially  inundated, 
should  be  manured  before  the  commencement  of  winter, 
or  the  water  will  wash  away  a  considerable  portion  of 
the  fertilizing  particles  and  juices  contained  in  the  ma- 
nure. If,  however,  there  are  any  portions  of  the  meadow 
which,  from  lying  higher  than  the  rest,  are  not  reached 
by  the  water,  a  considerable  quantity  of  manure  should 
be  bestowed  upon  them  before  the  winter  comes  on, 
either  to  compensate  for  what  they  lose  by  not  coming 
within  the  action  of  the  water,  or  in  order  that  the 
manure  may  be  spread  over  the  rest  of  the  ground  as 
soon  as  the  water  has  drained  away. 

An  ameUoration  of  strawy  manure,  when  applied 
to  dry  meadows  before  the  commencement  of  winter, 
is  often  productive  of  very  beneficial  effects,  because  the 
particles  of  dung  then  sink  more  completely  into  the 
earth;  and  this  covering  protects  the  plants  from  the 
pernicious  effects  of  sharp  frosts.  But  many  persons 
believe  that  this  practice  is  not  unattended  by  its  disad- 
vantages, the  long  strawy  manure  affording  a  retreat  to 
mice  and  insects,  and  attracting  them ;  and  such  a  warm 
covering  rendering  the  grass  plants  too  delicate  in  the 
spring,  forcing  their  vegetation  too  forward,  and  thus 
exposing  them  to  the  danger  of  being  cut  off  and  de- 
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stroyed  by  the  late  spring  frosts  which  often  occur  after 
the  manure  has  been  removed.  On  these  grounds,  many 
fiirmers  prefer  to  postpone  the  manuring  of  their  meadow 
land  with  strawy  dung  until  the  beginnmg  of  spring,  and 
then  leave  it  on  the  ground  until  the  grass  shoots  up. 

But  there  is  no  doubt  that  decomposed  dung  and 
compost  should  be  applied  to  meadows  situated  on  rising 
grounds  at  the  latter  end  of  autumn,  although  it  acts 
very  beneficially  when  not  spread  over  the  soil  until 
spring. 

It  is  very  difficult  to  manure  wet  moist  meadowSi  espe- 
cially if  they  are  Uable  to  inundation,  at  the  time  which 
we  consider  most  advantageous ;  and  still  more  so  in  the 
spring,  because  at  that  season  the  land  is  too  damp  and 
soft  to  admit  of  the  manure  being  carried.  The  best 
plan,  therefore,  is  to  select  the  period  immediately  follow- 
ing the  getting  in  of  the  first  crop  of  hay.  The  manure 
w^  then  have  time  to  become  combined  with  the  soil 
before  the  commencement  of  the  heavy  rains  and  inun- 
dations of  winter,  which  would  otherwise  wash  it  away. 
Li  £act,  general  experience  seems  to  testify  that  manure 
is  always  most  advantageous  when  carried  to  the  ground 
and  spread  over  it  at  this  season. 

Although  we  have  already  spoken  at  some  length  of 
the  establishments  and  arrangements  appertaining  to 
irrigation,  we  have  still  some  farther  observations  to 
make  as  regards  the  application  of  this  operation  to  mea- 
dows in  particular.  We  have  already  pointed  out  the 
difference  between  watering  by  inundation,  irrigation,  or 
by  causing  the  water  to  ebb  back  over  the  surface  of  the 
soil.  There  are  some  few  meadows  which  may  be 
watered  by  all  or  any  of  these  three  operations,  yet  such 
are  rarely  met  with ;  and  besides,  each  of  these  modes  of 
watering  has  its  own  peculiar  rules. 

Land  should  be  watered  by  inundation  in  the  autumn 
and  at  the  beginning  of  spring.  When  the  cattle  have 
been  taken  from  the  meadows  in  the  autumn,  all  the 
trenches,  furrows,  canals,  and  sluices  should  be  carefully 
examined^  and  if  necessary  repaired.    Those  which  re- 
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quire  the  most  special  care  and  attention  are  the 
drainage  furrows  and  canals,  because  the  success  of  the 
operation  depends  upon  the  facility  and  promptitude 
with  which  the  land  can  be  laid  dry  after  having  been 
inundated ;  and  besides,  autumn  is  the  best  season  for 
clearing  and  repairing  ditches,  &c.  The  water  must  be 
let  on  to  the  sou  plentifully,  and  suffered  to  rise  as  high 
as  it  will,  and  allowed  to  remain  there  sufficiently  long 
to  thoroughly  impregnate  the  ground.  When  there  is  a 
great  deal  of  water,  it  frequently  levels  an  uneven  soil, 
the  waves  or  ebbs  of  its  current,  especially  when  the 
wind  is  high,  washing  down  all  the  elevations  they  meet 
with.  When  the  water  has  been  suffered  to  inundate 
the  soil  early  in  the  season,  and  very  warm  weather 
supervenes,  we  must  carefully  notice  whether  or  not  there 
is  any  sign  of  putrefaction,  the  existence  of  which  will 
be  indicated  by  a  kind  of  foam  or  scum  which  shows 
itself  on  the  surface  of  the  water.  As  soon  as  this 
can  be  detected,  the  water  must  be  drained  off  as  quickly 
as  possible  and  the  meadow  thoroughly  dried.  The  in- 
undation must  not  be  repeated  until  the  meadow  is 
completely  dry,  which  will  not  be  in  less  than  two  or 
three  weeks. 

Opinions  are  divided  as  to  whether,  in  case  of  frost 
coming  on,  the  water  should  be  suffered  to  remain  on  the 
land,  and  there  form  ice ;  or,  whether  it  should  be  imme- 
diately drained  off.  The  first  course  has  both  its  advan- 
tages and  disadvantages.  A  slight  kyer  of  ice  formed 
near  the  soil  will  do  no  harm.  But  when  the  surface  of 
the  water  is  frozen,  and  from  the  remainder  being  thus 
held  stagnant  the  land  is  rendered  wet  and  muddy,  a 
degree  of  putrefaction  will,  in  most  cases,  be  produced 
even  during  the  winter,  which  will  injure,  if  not  destroy, 
all  the  best  meadow  grasses.  Therefore  in  meadows 
where  the  water  rises  much,  it  is  always  better  to  let  it 
off  before  the  commencement  of  winter. 

In  the  spring,  as  soon  as  the  cessation  of  cold 
weather  admits  of  the  sluices  rising  and  fEdling,  meadow 
land  should  be  plentifully  inundated,  in  order  that  the 
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water  may  deposit  upon  it  all  those  fertilizing  particles 
which  it  has  acquired  during  its  stagnation.  The  inun- 
dation should  be  suffered  to  continue  during  a  period  of 
from  eight  to  twelve  or  fourteen  days,  according  to  the 
temperature  of  the  weather ;  we  must,  however,  at  this 
period,  even  more  than  in  autumn,  attentively  watch  for 
the  slightest  sign  of  putrefaction,  and  if  we  can  detect  it, 
let  off  the  water  directly.  When  the  meadow  has  become 
completely  drained,  another  inundation  of  about  three 
days'  duration  may  be  bestowed  upon  it;  and  subse- 
quently a  third,  lasting  but  one  day.  As  soon  as  the 
grass  begins  to  spring  up,  these  inundations  must  be  dis- 
continued. After  the  first  crop  of  hay  has  been  got  in, 
however,  especially  when  the  weather  is  dry,  another  in- 
undation may  be  bestowed  upon  the  meadow,  which 
must  not,  however,  be  prolonged  beyond  a  period  of  two 
days.  But  the  period  at  which  these  operations  should 
be  performed,  as  well  as  their  duration,  must  invaiiably 
be  determined  by  attention  to  the  nature  of  the  soil 
which  is  to  be  operated  on,  and  the  state  of  the  weather 
and  temperature.  The  more  permeable  a  soil  is,  the 
more  frequently  may  it  be  inundated,  and  the  longer  may 
the  water  be  allowed  to  remain  on  the  ground.  But 
where  the  land  is  of  an  argillaceous  and  impermeable 
nature,  it  must  not  be  watered  so  often,  nor  must  the 
inundations  be  prolonged  so  much  as  otherwise.  When 
the  weather  is  dry,  the  land  may  be  watered  much  more 
frequently  than  it  should  be  in  damp  weather ;  and  the 
water  may  be  allowed  to  remain  on  the  ground  much 
longer  in  cold  than  in  warm  weather. 

On  those  meadows  which  are  watered  by  spontaneous 
inundation,  care  must  be  taken  to  keep  the  irrigating 
canals,  fiirrows,  and  trenches,  as  well  as  those  intended 
to  carry  off  the  water,  in  perfect  repair  and  good  order,  so 
that  the  water  may  not  remain  on  the  ground  one  moment 
longer  than  is  beneficial. 

Neither  in  inundation  or  irrigation  should  the  water 
be  allowed  to  flow  over  the  land  during  the  hottest  part 
of  the  day,  as  it  would  then  be  likely  to  do  a  great  deal 
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of  harm.    Towards  evening,  or  early  in  the  morning,  are 
the  periods  when  its  action  will  prove  most  beneficial. 

After  a  white  frost,  or  one  of  those  cold  nights  which, 
in  the  spring,  ahnost  invariably  succeed  very  warm  days, 
watering  the  soil  will  be  particularly  advantageous,  as  it 
repairs  the  mischief  done  to  the  herbage  by  the  cold. 

In  conducting  irrigation,  the  following  points  must  be 
attended  to : 

If  the  meadow  has  been  pastured  during  the  autumn, 
and  the  cattle  have  subsequently  been  taken  up  and 
turned  into  the  stalls  or  into  the  straw  yard,  the  first 
thing  to  be  done  is  immediately  to  set  to  work  and  repair 
those  trenches  and  furrows  which  have  been  injured  by 
the  feet  of  the  cattle,  in  order  that  the  water  may  flow 
equally  over  all  parts  of  the  meadow.  By  means  of  turfs 
placed  in  the  furrows,  and  also  by  raisiQg  the  banks  of 
these  latter  with  strips  of  turf,  the  water  may  be  retained 
in  some  places,  and  forced  to  extend  itself  in  others. 
When  all  the  repairs  are  made,  water  should  be  let  on  to 
the  meadow,  in  order  to  see  if  it  takes  its  proper  course, 
for  the  pressure  of  the  feet  of  cattle  always  deranges  the 
irrigating  arrangements  more  or  less. 

An  abundant  and  continuous  irrigation  may  then  be 
bestowed  on  the  land,  in  order  that  the  soil  may  become 
saturated  with  water,  rendered  more  compact,  and  made 
to  settle  down.  After  a  lapse  of  from  eight  to  fifteen 
days,  the  meadow  must  be  allowed  to  drain,  in  order  that 
it  may  not  be  rendered  too  soft,  and  afterwards  watered 
afresh.  Although  it  is  scarcely  possible  to  irrigate  land 
too  much  in  the  autumn,  it  k  always  best  to  sufier  por- 
tions of  it  to  drain  and  be  watered  alternately,  even  when 
there  is  a  sufficiency  of  water  to  admit  of  the  whole 
meadow  beuig  continuously  irrigated,  a  drcumstance, 
however,  of  very  rare  occurrence,  especially  when  the 
meadow  is  of  considerable  extent.  Wherever  there  is  not 
this  plenty  of  water,  it  must  of  necessity  be  withdrawn 
from  one  part  before  it  can  be  appUed  to  another. 

Should  a  sharp  frost  come  on  during  the  period  of  irri- 
gation^ and  the  meadow  become  covered  with  icC;  no 


OK  THE  MANAGXMENT  Of  MEADOW  LAND.   291 

bann  will  arise;  besides,  water  which  can  flow  on  without 
interruption  seldom  fireezes. 

Inunediately  after  the  melting  of  the  ice  or  snow,  the 
sluices  should  be  opened  in  order  that  the  water  may 
drain  off  quickly,  as  otherwise  it  wOl  be  very  likely  to  do 
mischief.  The  first  spring  irrigation  may  last  fifteen  days 
or  more ;  the  meadow  should  tiien  be  left  dry  for  at  least 
eight  days,  after  which  time  the  irrigation  may  be  recom- 
menced, but  the  water  must  not  again  be  allowed  to 
remain  so  long  on  the  laud. 

When  the  herbage  begins  to  appear,  which,  where 
there  are  warm  springs  of  water,  and  where  the  tempera- 
ture is  mild,  usuaUy  occurs  early  in  the  season,  the  meadow 
land  should  again  be  laid  thoroughly  diy,  and  all  the 
trenches  looked  to  and  repaired.  Ewes  should  then  be 
pastured  on  the  meadow,  as  the  herbage  yielded  by  it  at 
this  season  is  peculiarly  beneficial  to  them,  increasing 
their  milk  far  more  than  any  other  kind  of  nutriment 
would.  In  many  counties  of  England  the  success  of 
sheep  breeding  is  believed  to  rest  essentially  on  the  pas- 
turage yielded  by  irrigated  meadow  land,  and  numerous 
experiments  have  proved  that  such  pasturage  is  exceed- 
ingly beneficial  to  sheep ;  it  is  only  those  grass  lands  on 
which  there  is  stagnant  or  standing  water  which  are  in- 
jurious and  unwholesome.  The  irrigations  may  then  be 
continued,  but  the  water  should  not  be  suffered  to 
remain  on  the  ground  more  than  three  or  four  days  at  a 
time.  As  the  weather  becomes  warmer,  however,  their 
frequency  must  be  diminished ;  and  at  length  they  must 
only  be  performed  in  the  night.  This  will  depend,  in  a 
great  measure,  on  the  nature  of  the  soil ;  wherever  the 
land  is  sandy  and  permeable,  and  the  temperature  in- 
clined to  be  diy,  the  irrigation  may  be  repeated  every 
fourth  night,  and  this  continued  until  the  grass  is  ready 
to  be  mown.  The  herbage  growing  on  an  irrigated 
meadow  should  always  be  kept  fresh  and  green  by 
means  of  water;  if  it  is  once  suffered  to  flag  and 
droop,  the  plants,  from  being  accustomed  to  moisture, 
will  suffer  much  more  than  others  would^  their  vegetation 
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will  cease,  and  there  will  be  great  difficulty  in  bringing 
them  round  again. 

Great  care,  skill,  and  attention  are  required  in  the 
man^ement  of  irrigation;  it  must  never  be  repeated 
until  the  soil  has  become  perfectly  drained,  neither  must 
it  be  deferred  until  the  plants  have  begun  to  suffer 
from  drought.  In  large  farms  it  wiU  always  be  best  to 
have  a  man  expressly  for  the  purpose  of  looking  after 
it,  keeping  in  order,  making  the  necessary  repairs  in 
the  trenches,  furrows,  &c.,  and  regulating  the  periods  and 
continuance  of  each  irrigation. 

Immediately  after  the  first  crop  of  hay  has  been  got  in, 
the  irrigation  should  be  recommenced ;  the  first  may  be 
made  to  last  eight  day»,  but  after  that  it  must  only  be 
repeated  in  the  night,  and  when  the  meadow  appears  to 
require  it. 

Many  persons  particularly  recommend  that  meadow 
land  should  be  carefully  weeded,  and  freed  from  all  use- 
less and  injurious  plants.  But  where  proper  attention 
is  paid  to  the  cultivation  of  the  soil,  weeds  are  of  no  great 
consequence,  and  wiU  never  attain  any  great  height; 
indeed,  where  meadows  are  mown  twice  a  year,  all  the 
weeds  that  do  exist  in  them  wiU  disappear  after  the 
second  mowing.  It  is  not  so,  however,  with  meadows 
which  are  only  mown  once,  as  there  the  weeds  have  time 
to  attain  their  full  growth,  especially  where  they  happen 
to  be  of  such  kinds  as  cattle  wiQ  not  touch  either  in 
the  spring  or  autumn.  Some  weeds  may  be  completely 
destroyed  by  pasturing  cattle  on  the  meadow  during  the 
spring,  as,  for  example,  the  cock's-comb  {rinanthus  crista- 
aaUi),  the  seed  of  which  would  otherwise  form  and  ripen 
before  the  period  for  mowing  the  first  crop  of  hay  arrived. 
Thistles  disappear  when  the  land  on  which  th^  grow  is 
mown  twice  m  the  year ;  and  when  cut  down  before  they 
have  begun  to  flower,  they  form  very  good  fodder. 

Aquatic  plants  are  destroyed  by  draining  the  soil, 
which  is  in  fact  the  only  way  of  getting  rid  of  them 
entirely.  The  tussilago  or  colt's-foot,  alone,  which 
flowers  very  early  in  the  year,  and  covers  the  soil  with  its 


ON  THE  MANAGEMENT  OP  MEADOW  LAND.    293 

large  leaves,  requires  to  be  pulled  up  by  the  roots  when 
found  growing  on  a  clayey  soil.  After  it  has  been  pulled 
up  several  successive  times  it  will  be  extirpated,  even 
though  some  portion  of  its  roots  should  be  left  in  the 
soil. 

When  a  meadow  is  mowed,  particular  attention  must 
be  paid  to  see  that  the  grass  along  the  edges  of  the 
ditches  and  under  the  hedges  is  carefully  cut ;  wherever 
this  point  is  not  attended  to,  the  places  thus  left  become 
absolute  nurseries  for  weeds  and  poisonous  plants  and 
vermin. 

Care  must  also  be  taken  that  no  shoots  or  suckers 
from  the  roots  of  trees  shall  be  allowed  to  shoot  up  near 
the  hedge,  as  they  sometimes  will  do,  extending  their 
roots  in  all  directions.  If  the  meadow  is  mown  twice  in 
the  year,  these  suckers,  which  otherwise  shoot  up  and 
multiply  so  rapidly,  will  be  weakened  and  destroyed ; 
but  where  it  is  let  alone  a  whole  year,  the  scytne  is 
powerless  to  destroy  them,  and  the  only  way  of  extir- 
pating them  will  be  to  cut  them  down  close  to  the 
ground,  or  even  lower  if  possible.  It  is  not  necessary  to 
tear  them  up  roots  and  all,  which  would  be  a  task  of 
difficulty  ;  i£  the  young  shoots  are  carefully  cut  ofiP,  the 
roots  will  perish  of  themselves. 

Pasturing  cattle  on  meadow  land  has  been  very  gene- 
rally condenmed  as  disadvantageous  and  injurious ;  and 
many  farmers  have  consequently  relinquished  the  profits 
arising  from  this  important  branch  of  the  rural  economy. 

This  prejudice  has,  doubtless,  arisen  from  the  abuses 
which  have  crept  into  the  system,  and  the  injury  which 
has  often  been  done  to  the  land  where  others  besides  the 
owner  of  it  have  had  the  right  of  pasturing  their  cattle 
there ;  these  persons  have  been  guided  by  no  laws,  have 
paid  no  attention  to  times  or  seasons,  neither  have  they 
taken  any  care  to  select  the  kind  or  breed  of  animals 
which  could  be  pastured  on  the  land  with  the  most  ad- 
vantage. But  where  the  farmer  has  used  the  mea- 
dow himself,  and  only  turned  his  cattle  into  it  in  the 
spring  and  fall  of  the  year,  the  practice,  so  far  from  being 


204  AGRICULTURE. 

injurious,  is  exceedingly  beneficial,  especially  if  the 
quality  of  the  hay  is  also  taken  into  consideration; 
because  cattle  pastured  on  meadows  during  the  spring 
consume  the  early  plants,  which,  if  they  were  let  alone 
and  suffered  to  grow  until  the  proper  period  for  mow- 
ing arrived,  would  have  become  dry  and  strawy,  and 
have  shed  their  seed.  Such  grasses,  however,  while 
young  and  tender,  are  peculiarly  agreeable  and  beneficial  to 
cattle ;  although  when  suffered  to  grow  and  flower  they 
become  dry,  hard,  and  insipid,  and  impede  the  growth 
of  other  and  better  herbage. 

The  spring  pasturage  ought  almost  invariably  to  be 
devoted  to  sheep  grazing,  provided  that  the  meadows  are 
thoroughly  dry ;  for  marshy  meadows,  the  grass  of  which 
is  defiled  with  mud,  are  always  injurious  to  animals  of 
this  kind,  although  perhaps  less  so  in  the  spring  than 
they  are  in  the  autumn.  But  wherever  the  meadows 
have  been  thoroughly  drained,  this  early  pasturage  is 
very  valuable,  and  is  peculiarly  adapted  for  the  nou- 
rishment of  ewes,  rendering  their  milk  very  plentiful  and 
nourishing.  These  animals  eat  down  the  grass  in  an 
equal  and  uniform  manner,  and  thus  cause  it  to  put  forth 
more  roots ;  and  they  restore  to  the  land,  through  the 
medium  of  their  excrements,  as  much  if  not  more  nutri- 
ment than  they  take  from  it.  It  is  also  said  that  they 
destroy  or  keep  away  various  kinds  of  insects.  Their 
tread  and  the  pressure  of  their  feet  is  advantageous  rather 
than  injurious  to  the  soil ;  but  it  must  be  borne  in  mind 
that  this  pasturing  of  sheep  on  meadow  land  must  be 
regulated  by  the  state  of  the  vegetation.  When  the  spring 
is  warm  and  early,  the  animals  should  not  be  suffered  to 
remain  on  the  land  ri^  the  western  parts  of  Germany) 
after  the  20th  of  April,  and  never  after  the  beginning  of 
May ;  but  when  the  spring  is  cold  and  the  vegetation 
late,  they  may  be  pastured  on  until  the  10th  of  May. 

It  is  by  no  means  advisable  that  any  kind  of  cattle 
should  be  pastured  on  meadow  land  in  the  spring  of  the 
year,  unless  the  soil  is  so  dry  and  firm  that  the  pressure 
of  their  feet  cannot  make  holes  in  the  land,  and  unless 
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care  is  taken  to  divide  their  excrements^  and  spread  them 
equally  over  the  soil  as  soon  as  they  are  voided ;  atten- 
tion to  this  point  can  alone  prevent  this  practice  from 
being  injurious  to  the  meadows. 

On  the  other  hand,  the  autumnal  pasturage,  or  that 
which  foUowB  the  getting  in  of  the  second  crop  of  hay, 
should  be  devoted  to  homed  cattle,  because  the  autunmal 
herbage  is  very  apt  to  produce  cachexy,  or  general  bad 
habit  of  body,  and  gradual  wasting  away  and  loss  of 
flesh ;  besides,  there  is  plentiful  pasturage  elsewhere  for 
these  animals  in  the  autumn.  The  grass  which  in  some 
meadows  shoots  up  abundantly  and  luxuriantly  at  this 
season  is  very  nutntious  and  beneficial  to  homed  cattle, 
and  particularly  adapted  for  the  foddering  of  such  as  are 
in  nulk.  At  this  period,  there  is  nothing  to  be  feared 
from  the  foot  marks  which  the  animals  make  in  the  soil, 
because,  even  where  the  soil  is  pecdiarly  spongy  and 
soft,  these  traces  will  always  be  effaced  m  the  spring. 
The  dung  voided  by  the  animals  is  likewise  very  bene- 
ficial, especially  when  it  is  carefully  divided  and  spread 
over  the  ground,  which  can  easily  be  done,  and  should 
be  made  the  duty  of  the  herdsman. 

In  England,  where  the  practice  of  pasturing  cattle  on 
meadow  land  is  carried  to  a  very  great  extent,  the  mea- 
dows are  seldom  mown  more  than  once  in  the  year,  sheep 
are  suffered  to  graze  upon  them  until  late  in  the  spring, 
and  immediately  after  the  hay  is  gathered  in,  cattle  are 
turned  on  to  the  ground  to  eat  off  the  after-grass.  The 
same  system  will  be  found  to  prevail  in  most  low  coun- 
tries, where  the  breeding  of  cattle  constitutes  the  princi- 
pal object  of  the  agricultural  economy.  Wherever  it 
exists  to  any  considerable  extent,  a  certain  quantity  of 
grass  land  is  allowed  to  each  head  of  cattle  for  pasturage, 
and  the  production  of  hay  for  winter  fodder.  For  this 
purpose  the  meadow  is  divided  into  two  parts,  one  of 
which  is  pastured,  while  the  other  is  kept  in  reserve  from 
the  beginning  of  spring  until  the  proper  time  for  mowing 
it  arrives ;  and  after  the  hay  has  been  gathered  in,  the 
cattle  are  removed  from  the  other  portion  where  they  had 
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previously  been  pastured,  and  turned  on  to  this  newly 
mown  part  to  graze  the  after-math,  while  the  second 
part  is  allowed  to  vegetate  in  its  turn  until  it  furnishes 
a  crop  for  fodder. 

AU  the  comparative  experiments  that  have  hitherto 
been  made  tend  to  prove,  that  under  this  system  meadow 
land  improves  mucf  moW,  and  is  render^  more  fertile 
than  it  would  be  if  mown  twice  in  the  year.  The  herbage 
is  finer  and  thicker,  and  no  coarse,  hard  stems  or  weeds 
are  seen;  the  excrements  voided  by  the  animals  manure  the 
soil  quite  sufficiently;  and  this  mode  of  proceeding  is 
greatly  to  be  recommended  under  c&iam  circumstances 
and  in  certain  locaUties,  although  there  may  be,  and 
doubtless  are,  pkces  in  which  it  ^  be  most  Advantage- 
ous  to  take  two  crops  of  fodder  from  the  soil. 

Both  reason  and  experience  convince  us,  that  meadow 
land  is  much  more  impoverished  by  being  mown  than  it 
is  where  cattle  are  pastured  on  it.  Where  two  crops  of 
hay  are  exacted  from  the  soil,  the  second  must  always  be 
succeeded  by  a  manuring ;  whereas,  the  pasturing  of  cattle 
on  the  meadow  maintains  it  in  a  state  of  fertility,  without 
any  extraneous  means  being  had  recourse  to. 

It  has  been  found  to  be  so  advantageous  to  use  meadows 
as  pasture  land  instead  of  mowing  them,  that  in  some 
countries,  and  especially  in  England,  cattle  are  pastured 
on  them  during  the  whole  year.  I  cannot,  however,  re- 
commend this  proceeding  being  carried  to  such  an 
extent ;  for  among  the  various  grasses  which  are  grown 
for  the  purpose  of  being  made  into  hay,  those  which 
shoot  up  highest  appear  to  me  to  be  injured  by  being 
constantly  eaten  down  by  cattle,  and  if  long  submitted 
to  such  a  system,  eventually  perish  and  disappear.  A 
meadow  which  has  been  pastured,  certainly  produces 
very  fine,  thick  herbage,  when  afterwards  left  to  vegetate 
unimpeded ;  but  the  grass  on  it  is  always  very  short.  If 
the  soil  is  sufficiently  rich  and  fertile  to  ensure  a 
plentiful  and  luxuriant  crop  of  this  short  grass,  it 
may  be  advant^eous  to  submit  the  meadow  alter- 
nately to  pasturage,  and  to  the  scythe ;   but,  otherwise, 
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it  appears  to  me  to  be  exceedingly  prejudicial  to  mea- 
dow land  to  pasture  cattle  on  it  during  a  whole  year  or 
more  without  interruption. 

Meadows  are  divided  into  those  which  yield  one,  two, 
or  three  cuttings,  or  crop  of  hay ;  and  the  first  is  sub- 
divided into  early  and  late  meadows.  But  this  distinc- 
tion depends  chiefly  upon  the  manner  in  which  they  are 
cultivated,  and  not  un&equently  on  the  more  or  less 
exclusive  right  which  the  agriculturist  possesses  over 
these  portions  of  land.  For  even  those  meadows  which 
are  mown  but  once  a  year  are  capable  of  yielding  two 
crops,  if  properly  managed,  and  if  they  are  the  absolute 
property  of  the  fanner.  The  claims  of  others,  besides 
the  person  who  rents  it,  on  meadow  land,  usually  arise 
from  its  having,  at  some  previous  time,  been  common 
land ;  but  these  claims  are  so  prejudicial  to  the  interests 
of  agriculture,  that  wherever  attempts  have  been  made 
to  increase  and  advance  the  national  welfeoe,  ever^ 
exertion  has  been  used  to  do  away  with  these  heredi- 
tary claims,  and  release  the  fanner  from  a  tax  which 
cramps  his  energies  and  impedes  improvement. 

THE  HAT  HARVEST. 

The  getting  in  of  the  hay  crop  is  one  of  the  most  im- 
portant  of  all  the  agncultural  operations,  and  reqmres 
great  activity  and  industry,  as  well  as  skilful  management 
and  constant  attention. 

The  exact  period  at  which  this  operation  should  be  un- 
dertaken cannot  be  specified,  although  many  persons 
pretend  to  lay  down  nues  with  regard  to  it.  It  is  influ- 
enced not  omy  by  the  nature  of  the  soil,  the  situation  of 
the  meadow,  and  the  kinds  of  grass  which  grow  there, 
but  also  by  the  state  of  the  temperature,  and  the  advance- 
ment or  backwardness  of  the  season.  The  best  way  is  to 
commence  mowing  as  soon  as  the  chief  part  of  the  herbage 
is  just  preparing  to  flower ;  for  were  we  to  commence 
sooner,  the  quantity  of  hay  obtained  would  not  be  so 
great ;  and  if  the  operation  is  postponed  until  later,  the 
quality  of  the  hay  will  be  deteriorated.     Where  it  ia  in- 
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tended  that  iiie  meadow  should  be  mown  two  or  three 
times  in  the  com'se  of  the  year,  the  first  crop  should 
always  be  got  in  as  early  in  the  spring  or  summer  as  is 
practicable,  in  order  to  aUow  more  time  for  the  vegetation 
of  the  other  two  crops ;  thus  the  second  being  ready  for 
cutting  sooner,  the  third  is  rendered  more  abundant :  in 
those  places  where  considerable  value  is  set  on  the  after- 
math, the  first  crop  of  hay  is  always  mown  very  early  in 
the  year. 

Ab  the  difference  in  the  temperature  has  so  great  an 
influence  on  vegetation,  it  will  readily  be  understood  that 
the  herbage  is  not  always  ready  to  be  mown  at  the  same 
period.  In  a  warm  rainy  spring,  the  hay  harvest  wiU 
be  at  least  three  weeks  earlier  than  it  will  be  in  a  cold 
dry  season.  Sometimes  the  vegetation  of  the  long  grasses 
is  very  forward,  while  that  of  the  short  grasses  is  altogether 
as  backward ;  so  much  so,  indeed,  that  it  is  almost  im- 
possible to  commence  mowing.  But  it  not  tmfrequently 
happens  that  when  the  short  grasses  are  backward  at 
the  time  the  first  crop  is  mown,  they  shoot  up  vigorously 
and  luiniriantly  against  the  period  of  the  second  mowing; 
this  is  not,  however,  always  the  case,  for  where  the  weather 
is  dry  and  unfavourable,  these  grasses  are  often  even  more 
behind  in  their  vegetation  at  the  second  than  they  were  at 
the  first  mowing.  Whenever  the  tops  of  the  short  grasses 
have  suffered  from  frost,  it  will  always  be  found  beneficial 
to  mow  them,  as  they  are  thus  induced  to  put  forth  new 
shoots.  Where  their  vegetation  has  been  retarded  by 
drought,  and  this  state  of  weather  is  succeeded  by  much 
rain,  they  will  shoot  up  very  rapidly  without  anything 
being  done  to  them. 

Temperature  has  in  general  a  very  great  influence  on 
the  luxuriance  as  well  as  the  period  of  the  hay  harvest. 
However  va^e  may  be  the  data  which  we  possess  res- 
pecting the  mdications  of  alterations  of  weather  and  tem- 
perature, and  although  .these  data  are  in  general  founded 
on  prejudices  and  old  saws,  yet  it  is  well  knoMTi  that  in 
general  there  is  a  considerable  change  of  temperature 
about  the  21st  of  June,  or  the  period  of  the  summer 
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solstice.  If  the  former  part  of  the  summer  has  been  dry, 
a  fortnight's  rain,  or  even  more,  may  be  expected.  On 
the  other  hand,  if  the  early  part  of  the  summer  has  been 
wet,  and  the  weather  seems  inchned  to  clear,  fine  and 
favourable  weather  may  be  expected.  It  is  on  this 
account  that  those  who  have  had  their  spring  meadows 
mown  early  are  best  ofF  in  the  former  case,  even  though  at 
the  period  of  the  mowing  the  short  grasses  were  very  back- 
ward, for  this  herbage  shoots  up  most  luxuriantly  during 
the  wet  weather  which  succeeds  to  the  dry.  But, 
wherever  the  mowing  cannot  be  performed  before  the 
commencement  of  the  rainy  season,  it  should  be  deferred 
until  there  is  a  reasonable  prospect  of  settled  fine  weather 
again.  All  these  contingencies  should  be  carefully 
weighed,  and  the  nature  and  position  of  the  meadow  taken 
into  consideration,  before  the  period  best  adapted  for 
cutting  down  the  hay  is  fixed  upon. 

The  operation  of  mowing  requires  great  attention  and 
care;  it  is  of  the  utmost  importance  that  the  herbage 
should  be  cut  down  as  close  to  the  surface  of  the  ground 
and  as  level  as  possible,  without,  however,  touching  the 
necks  of  the  plants  or  injuring  the  sward.  This,  however, 
can  only  be  done  upon  even  meadows  which  are  thoroughly 
free  from  stones  and  inequalities.  Neither  can  it  be 
effected  when  long  scythes  are  used,  or  where  the  mower 
takes  long  sweeps  or  swaths ;  for,  although  such  a  mode 
of  proceeding  tends  to  accelerate  the  progress  of  the 
work  very  much,  a  more  circumscribed  swath  is  to  be 
preferred,  as  it  enables  the  labourer  to  cut  the  grass 
closer  to  the  ground  and  more  equally.  It  makes  a  very 
great  difference  in  the  quantity  of  the  hay  crop,  whether 
the  grass  is  cut  close  to  the  ground  or  not,  firstly,  because 
the  herbage  is  much  thicker  the  nearer  it  comes  to  the 
ground;  and  secondly,  because  experience  has  testified 
that  it  is  much  more  advantageous  to  the  young  shoots 
that  the  grass  should  be  cut  down  close,  than  that  it  should 
be  left  long  and  uneven. 

As  it  is  much  easier  to  get  the  labourers  to  mow  in 
this  way  when  they  work  by  the  day  than  it  is  when  they 
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are  at  task  work,  T  cannot  but  consider  the  former  to  be. 
most  preferable.  Day  work  has  also  another  advantage, 
viz.,  that  the  labourers  may  then  be  employed  either  in 
mowing  or  haymakmg,  according  as  they  can  be  of  most 
use. 

Where  the  land  is  even,  a  man  can  easily  mow  an  acre 
and  a-half  per  day.  Skilful  workmen,  who  mow  by  piece 
or  task  work,  generally  get  through  more  than  tlus,  and 
will  sometimes  do  twice  as  much;  but  then  it  is  not 
so  neatly  and  well  executed. 

There  are  various  ways  of  making  the  hay,  which  are 
followed  according  to  the  kind  of  hay  which  we  wish  to 
have  produced,  and  the  state  of  the  weather  at  the  period 
of  hay-making. 

There  are  two  kinds  of  hay,  green  and  hrofum  hay. 

The  quality  of  sreen  hay  is  always  improved  by  the 

having  been  mown,  and  thus  exposed  to  the  influence  of 
the  sun  and  air ;  but  it  must  be  carefully  protected  firom 
moisture,  and  from  dew  and  rain,  by  putting  it  in  heaps. 
As  soon  as  the  dew  is  evaporated,  all  the  ^rass  which 
has  been  mown  in  the  early  part  of  the  mommg  should, 
if  the  weather  is  fine,  be  scattered  about,  and  great  care 
taken  to  shake  it  free  from  lumps  and  divide  it  thoroughly. 
As  soon  as  tins  has  been  done,  the  haymakers  should  go 
back  to  the  spot  where  they  conmienced,  and  turn  over  or 
move  with  a  rake  that  portion  which  was  spread  out 
first;  at  noon  this  should  be  repeated;  at  four  o'clock 
the  hay  should  be  raked  up  into  senod  or  perfect  circles,' 
and,  before  sunset,  made  into  grass-cocks.  The  business 
of  the  second  day  conunences  with  tedding  all  the  grass 
mown  earlv  in  the  morning,  as  soon  as  the  dew  is  on  the 
ground ;  the  grass  cocks  (sSiould  then  be  shaken  out  into 
what  are  called  straddles  or  plats,  each  of  about  a  perch 
and  a-half  or  two  perches  in  breadth ;  between  each  of 
these  a  vacant  space  should  be  left  to  admit  of  the  hay 
being  tinned  towards  either  the  upper  or  the  lower  part  of 
the  meadow  when  it  is  moved  at  mne  o'clock  and  at  noon ; 
towards  evening  it  should  again  be  brought  into  drculai^ 
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ridges^  and  before  the  sun  goes  down  again  made  into 
grass-cocks^  whicli  latter  must  however  be  three  or  four 
times  88  large  as  those  of  the  preceding  day.  The  same 
oomise  of  proceeding  must  be  continued  throughout  the 
third  day,  and  by  that  time,  if  the  weather  has  been 
sunny  and  fine,  this  hay  will  be  dry  enough  to  be 
gathered  together  in  one  large  heap,  preparatory  to  its 
being  carried  off  the  ground.  But  if  any  appearance  of 
moisture  is  perceptible  in  the  heap,  it  must  be  shaken  out 
again,  and  the  hay  once  more  spread  over  the  ground, 
though  not  thinly  as  before,  and  suffered  to  remain  until 
every  particle  of  moisture  is  evaporated. 

All  the  grass  which  is  mown  after  the  early  part  of  the 
morning  should  be  left  in  the  swaths  or  sweeps  in  which 
it  fell  m)m  the  scythe  until  the  following  day,  and  then 
submitted  to  the  process  we  have  just  been  describing. 
Ev^  morning  the  newly  mown  grass  should  first  be 
tedded  and  spread  about,  then  the  heaps  shaken  out  into 
plats,  the  sinall  ones  first,  and  then  the  larger  ones ;  and 
after  this  has  been  done,  the  labour  must  be  divided 
among  the  whole  of  the  operation.  Until  some  portion  of 
the  hay  has  been  stacked  or  stored  up  in  the  hay  loft,  the 
amount  of  work  to  be  done  will  increase  every  day,  and 
more  hands  wiU  be  required  to  accomplish  it  properly. 

Hay  thus  prepared  retains  its  green  hue,  its  aromatic 
scent,  and  indeed  nearly  all  its  mod;  useful  properties ;  it 
only  loses  its  aqueous  portion,  and  does  not  experience 
fermentation.  Where  an  extra  number  of  hands  can  be 
procured,  and  the  weather  is  favourable  to  the  nerform- 
ance  of  the  operation,  equally  as  much  is  gained  by  the 
advantages  arising  from  the  work  being  expeditiously 
performed  as  is  expended  in  the  wages  of  the  additional 
labourers,  and,  on  the  whole,  the  expenses  are  but  little 
greater  than  they  would  have  been,  had  the  operation 
been  performed  in  an  imperfect  and  dilatory  manner. 

Some  fiarmera  suffer  the  grass  to  remain  on  the  spot 
where  it  was  dropt  from  the  scythe  for  two  or  three  days 
before  they  begin  to  move  it.  There  cannot  be  a  doubt 
but  that  much  labour  is  thus  saved^  because  the  grass 
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having  become  faded  dries  much  more  quickly,  but  the 
hay  thus  produced  is  never  so  green. 

When  the  weather  is  rainy,  damp,  or  changeable,  the 
hay  cannot  be  so  rapidly  prepared.    The  chief  point  to 
be  aimed  at  in  this  case,  is  that  of  keeping  the  cut  grass 
as  much  together  as  possible,  in  order  that  the  water  may 
not  wash  away  its  succulenc^,  and  yet  to  give  it  sufficient 
air ;  every  moment  of  fine  weather  must  be  taken  advan- 
tage of  to  move  it  about,  otherwise  there  wiU  be  danger 
of  its  fermenting.     So  long  as  the  grass  continues  green, 
retains  its  succulency,  and,  in  a  manner  of  speaking,  its 
vitality,  so  long  the  humidity  which  falls  from  the  atmos- 
phere will  not  do  it  much  harm ;  and  when  rainy  weather 
sets  in  immediately  after  the  commencement  of  the  mowing, 
or  the  operation  has  been  begun  during  rain,  but  in  the 
anticipation  of  fine  weather  supervening,  in  either  of  these 
cases  the  grass  should  be  left  just  where  it  was  cut,  until 
the  weather  is  more  favourable ;  should  it,  however,  be 
too  much  pressed  down  by  the  moisture,  it  must  be 
gently  raised  with  a  rake,  and  then  it  may  be  suffered  to 
remain  a  long  time  in  this  state  without  there  being  any 
danger  of  its  deterioration,  provided,  however,  that  there 
is  no  stagnant  water  on  the  ground.    Wherever  this  last 
named  evil  exists,  the  whole,  or  as  much  as  possible,  of 
the  grass  must  be  removed  to  the  highest  parts  of  the 
meadow.    Bain  is  most  injurious  to  hay  when  it  has  lost 
its  vitality  and  is  partly  dry ;  it  then  actually  deprives  it 
of  its  most  nutritious  particles.     Hence  it  will  be  evident 
that  great  care  should  be  taken  to  prevent  the  hay  from 
being  rained  upon  while  it  is  spread  out  over  the  ground 
to  dry ;   so  soon  as  there  is  the  least  threatening  of  a 
shower,  all  the  grass  should  be  gathered  together  and  the 
diyest  parts  made  into  heaps.     When  this  precautionary 
measure  has  been  taken,  the  hay  will  bear  a  continuance 
of  heavy  rain  without  suffering  much  deterioration,  espe- 
cially if  the  temperature  is  not  very  warm.    The  external 
part  of  the  heap  alone  loses  colour  and  flavour,  the  in- 
terior portion  remains  green  and  retains  all  its  succulency ; 
and  when  the  weather  dearS;  and  the  hay  can  be  spread 
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over  the  ground,  one  dry  day  will  frequently  suffice  to 
render  it  fit  to  be  stacked  in  case  more  rain  is  antici- 
pated. 

When  the  wet  weather  continues  for  a  considerable 
period  without  intermission,  air  must  occasionally  be 
admitted  into  the  heaps  or  cocks;  and  care  must  be 
taken  that  the  hay  does  not  become  heated.  Should 
this  misfortune  be  produced  by  the  warmth  of  the  tem- 
perature, the  best  way  of  mani^g  this  half-dried  grass 
is  that  recommended  by  Klapmeyer,  which  we  shall 
speak  of  more  fiilly  when  we  come  to  treat  of  the  getting 
in  of  clover  crops ;  it  consists  in  uniting  it  all  in  one 
large  hay-cock,  in  order  that  it  may  be  equally  heated 
throughout,  subsequently  shaking  it  out,  and  spreading 
it  over  the  ground ;  and  then,  when  it  has  become  dried 
by  the  air,  collecting  it  afresh.  When  it  has  once  be- 
come over  heated,  it  will  not  do  so  again ;  its  colour  and 
smell  changes,  but  it  will  not  turn  mouldy  or  contract 
any  disagreeable  flavour,  and  will  alwajrs  be  adapted  for 
the  feeding  of  cattle.  It  will,  of  course,  be  understood, 
that  this  mode  of  hay*making  ought  never  to  be  prac- 
tised upon  natural  meadows,  unless  in  cases  of  absolute 
necessity. 

There  is  another  way  of  making  green  hay,  which 
saves  a  great  deal  of  labour ;  this  is  but  little  practised, 
although  highly  to  be  recommended.  I  shall  now  de- 
scribe the  details  of  the  operation. 

As  soon  as  the  grass  is  thoroughly  freed  from  mois- 
ture, it  is  put,  while  yet  green,  into  narrow  heaps,  which 
are  made  as  Idgh  as  possible ;  and  to  prevent  these  from 
fiiQing  down,  a  smaU  stake  is  driven  into  the  ground, 
round  which  the  grass  is  carefully  arranged  with  the 
hands.  A  handful  of  grass  is  then  taken  from  one  of 
the  swaths,  and  the  longest  and  strongest  portions  are 
chosen  from  it,  to  cover  the  top  of  the  heap  or  hay-cock 
with,  care  bdng  taken  to  turn  the  upper  or  flowering 
part  of  the  grass  downwards.  These  pyramidal  heaps 
are  then  suffered  to  remain  until  the  grass  of  which  they 
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are  composed  is  thoroughly  diy^  which  is  generally  some 
where  between  the  eighth  and  fifteenth  day;  on  the  heap 
being  opened^  the  grass  in  the  interior  of  it  will  be  found 
to  retain  its  hue  and  freshness.  I  have  seen  grass  thus 
made  into  large  heaps,  during  dry  and  windy  weather, 
which  has  dried  very  rapidly  without  requiring  to  be 
moved,  and  has  been  quite  green.  Temporary  rain  or 
showers  will  not  do  it  any  harm,  beyond  that  of  depriv- 
ing the  eictemal  part  of  some  portion  of  its  colour ;  but 
should  the  wet  weather  continue  for  any  considerable 
period  of  time,  there  is  a  possibiUty  of  the  hay  becoming 
too  much  compressed :  it  will  then  be  necessary  to  open 
the  heaps,  and  shake  and  loosen  the  hay,  in  order  to 
prevent  it  from  acquiring  an  unpleasant  flavour. 

There  are  some  meadows,  the  greater  part  of  the  herb- 
age of  which  requires  to  be  exposed  for  a  short  period  to 
both  wind  and  rain,  in  order  to  get  rid  of  its  injurious 
properties,  and  render  it  agreeable  and  profitable  to  cattle. 
This  is  the  case  with  all  we  large  and  hard  grasses,  not 
only  the  reeds  and  rushes  but  also  the  blue  hair  grass 
{aira  cerulea),  a  plant  which  is  so  often  found  on  damp, 
low  ground.  It  has  been  observed,  that  cattle  which  are 
fed  on  hay  containing  a  considerable  portion  of  this  plant, 
lose  their  strength  when  the  hay  has  not  been  exposed  to 
the  air  and  warmth  for  a  proper  period.  Such  hay  should 
be  left  upon  the  ground  lor  five  or  six  weeks,  m  order 
that  it  may  be  repeatedly  wetted  and  dried  again. 

Brown  hay  is  made  by  allowing  the  grass  to  remain 
for  a  day  or  two,  or,  if  the  weather  is  unfavourable,  for 
even  a  longer  period,  where  it  was  cut ;  afterwards,  when 
it  is  dry,  it  must  be  shaken  and  turned,  and  subsequentiy 
formed  into  small  heaps.  When  it  has  remained  thus  for 
some  days,  these  heaps  are  united  together,  so  as  to  form 
larger  ones.  These,  also,  are  left  standing  for  some  days ; 
after  which  period,  the  hay  is  collected  and  formed  into 
large  cocks.  There  it  becomes  heated,  perspires,  dries 
again,  and  eventually  becomes  like  a  block  of  peat. 
During  this  process,  no  air  should  be  suffered  to  come  in 
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contact  with  the  hay,  and,  instead  of  shaking  and  moving 
it,  it  should  be  compressed  as  much  as  possible,  in  order 
to  exclude  the  air;  for,  wherever  this  is  not  attended  to, 
putrefaction  and  mildew  will  be  engendered.  This  kind 
of  hay,  which  is  seldom  stored  in  lofts,  bat  made  into 
cocks  and  ricks,  may,  when  required  for  use,  be  cut  with 
a  knife,  sharp  spade,  or  hatchet.  In  many  countries  the 
£Eurmers  are  greatly  prejudiced  in  favour  of  brown  hay, 
and  assert  that  it  forms  a  far  better  fodder  for  cattle 
than  green  hay  does ;  in  support  of  which  assertion,  they 
narrate  various  experimental  trials  n^ade  with  the  latter, 
all  of  which  have  turned  out  unfavourably.  But  if  we 
come  carefiilly  to  examine  into  both  sides  of  the  question, 
we  shall  find  that  in  those  places  where  the  preference  is 
given  to  brown  hay,  the  green  hay  is  ahnost  always  care- 
lessly or  imperfectly  made ;  in  which  case  there  can  be 
no  doubt  but  that  the  former  will  be  preferable.  There 
are  many  recorded  experiments  which  satisfactorily  prove 
that  good  green  hay  is  decidedly  the  most  nutritious  and 
advantageous,  whether  employed  as  fodder  for  horses, 
sheep,  or  milch  cows ;  oxen  only  which  are  put  up  to 
fatten  thrive  best  on  brown  hay. 

Various  instruments  have  been  invented,  with  a  view 
to  diminish  the  manual  labour  of  hay-making  on  exten- 
sive meadows,  and  by  means  of  these  a  great  portion  of 
this  operation  may  be  executed  with  the  addition  of 
horse-power. 

Bloys  de  Treslong,  in  ''The  Acts  of  the  Rotterdam 
Society,'*  vol.  ii,  p.  88,  describes  a  harrow  which  is  made 
use  of  to  turn  the  hay,  and  submit  it  more  perfectly  to 
the  action  of  the  air  and  the  sun's  rays.  This  instru- 
ment is  composed  of  two  pieces  of  wood,  each  nine  feet 
long ;  and  in  each  of  which  there  are  seven  long  teeth, 
made  either  of  wood  or  iron.  These  portions  are  united 
together  by  three  cross  pieces  of  about  four  feet  four 
inches  long.  A  horse  is  harnessed  to  the  instrument  on 
which  a  man  or  a  boy  mounts,  and  guides  it  up  and 
down  the  meadow,  by  which  means  the  whole  of  the  hay 
is  moved  and  turned  over.    This  invention  is,  however^ 
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only  usefol  in  fine  dry  windy  weather.  It  may  easily  be 
supposed  that  the  hay  thus  made  is  equally  diy  and  no 
way  inferior  to  that  formed  in  the  usual  way^  although 
considerably  less  manual  labour  has  been  expended  on 
it.  A  second  labourer  must  always  follow  the  harrow 
in  order  to  raise  it  up  when  the  hay  becomes  collected 
between  its  teeth. 

A  horse-rake  may  be  made  use  of  for  the  purpose  of 
gathering  the  hay  together  from  the  sweeps  or  swaths  in 
which  it  was  cut,  a  sunilar  instrument  to  that  which  is 
usually  employed  on  the  stubble  of  corn-fields ;  and  a 
hay-sweep  is  frequently  used  to  accumulate  the  hay  in 
heaps,  to  each  extremity  of  which  is  attached  a  cord  or 
chain,  the  other  end  of  which  is  affixed  to  the  harness  of 
a  pair  of  horses.  On  each  side  of  the  tree  or  piece  of 
wood  which  forms  the  sweep,  a  man  gets  up  who  holds 
by  a  cord  affixed  to  the  reins,  and  bends  slightly  forward. 
The  horses  are  then  put  ia  motion,  and  the  hay  is 
gathered  together  in  front  of  this  machine  so  quickly  and 
thoroughly,  that  if  the  meadow  is  tolerably  even,  only  a 
few  stray  bits  are  leffc  here  and  there  on  the  ground. 
When  the  labourers  thiak  that  the  heap  is  sufficiently 
large,  they  spring  to  the  ground,  still,  however,  holding 
by  the  cord ;  and  the  tree  being  no  longer  borne  down 
by  their  weight,  slides  over  the  heap  of  hay.  They  then 
remount  and  proceed.  This  operation  cannot  be  well 
performed,  unless  the  persons  employed  are  skilled  in  it. 

Mr.  Middleton,  an  Englishman,  has  given  a  descrip- 
tion of  a  similar  but  much  more  complicated  instrument, 
which  account  has  been  translated  into  German  by 
Leonhardi,  and  published  at  Leipsig  in  1797.   ' 

The  carting  and  carrying  of  the  hay  are  operations 
which  are  always  executed  much  better  and  more 
promptly  when  the  persons  employed  are  accustomed  to 
the  work.  As  the  bulk  of  hay  is  alwa3rs  very  great  in 
proportion  to  its  weight,  much  nicety  and  skill  are 
required  in  making  the  load  such  as  a  team  can  draw 
wiuiout  difficulty.  Therefore,  a  person  skilled  in  loading 
hay,  whether  male  or  female^  should  always  be  selected 
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for  the  performanoe  of  that  work  and  encouraged. 
Neither  must  this  operation  be  too  much  hurried,  but 
time  aQowed  for  the  hay  to  be  divided  and  spread  out  in 
even  layers,  so  as  to  maintain  the  equihbrium  of  the 
whole.  Much  more  time  is  actually  gained  by  proceed- 
ing  gradually  and^  surely,  than  by  acting  with  pre- 
cipitancy ;  for  it  is  impossible  for  the  person  employed  in 
loading  to  execute  his  share  of  the  labour  properly,  if 
more  hay  is  presented  to  him  at  once  than  he  can  pos- 
sibly arrange. 

In  genc^,  a  relay  of  waggons  is  required,  and  the 
operation  always  progresses  more  rapidly  when  there  is  a 
pair  of  horses  or  oxen  which  can  be  made  to  draw  the 
waggon  that  is  being  loaded,  firom  one  heap  to  another. 
The  waggon  ought  always  to  be  placed  between  two 
heaps  in  order  that  it  may  alternately  receive  hay  from 
either  side,  unless  there  happens  to  be  a  high  wind,  in 
which  case  it  must  be  so  placed  that  the  wind  shall  blow 
the  hay  towards  it. 

The  first  thing  to  be  done  is  to  establish  a  due  propor- 
tion between  the  number  of  labourers  employed  in 
loading,  unloading,  and  stacking,  and  the  number  of 
teams  and  waggons.  This  proportion,  however,  must  be 
regulated  chidfy  according  to  locality,  and,  therefore, 
merely  general  rules  can  be  dven  for  determining  it. 
Everything  should  be  arranged  so  that  one  part  of  the 
operation  shall  not  be  retarded  by  another ;  that  nobody 
shall  be  idle,  and  yet  that  nobody  shall  be  too  much 
hurried. 

The  back  of  the  waggon  must  always  be  carefully 
fastened  up  and  finished  ofP,  in  order  to  prevent  any  hay 
firom  being  lost  on  the  road. 

The  hay,  when  properly  made,  is  either  stored  in 
boarded  lofts  or  granaries  situated  over  the  stable,  in 
which  the  cattle  are  kept  that  are  to  consume  it ;  or  else 
it  is  formed  into  stacks,  ricks,  or  cocks. 

In  storing  it  up,  care  must  be  taken  that  it  is  spread 
out  in  uniform  layers,  and  piled  together  so  compactly 
that  no  vacant  spaces  shall  be  left ;  for  mildew  is  in- 


808  AGKICVLTVBfi. 

variably  engendered  by  such  vacancies,  and  the  moisture 
produced  when  the  hay  becomes  heated  also  collects 
there.  Where  this  is  the  case,  the  hay  sometimes  becbmes 
so  much  heated  as  to  give  out  vapour ;  and  then,  so  far 
from  loosening  it,  or  lifting  it  up  and  giving  it  air,  we 
must,  as  far  as  possible,  endeavour  to  prevent  the  least 
breath  of  air  from  coming  to  it,  and  close  up  the  shut- 
ters and  all  the  outlets  of  the  loft.  Under  these  circum- 
stances, the  hay  may  ferment  very  much  and  turn  brown ; 
but  it  will  not  be  spoiled,  nor  will  there  be  so  mudi 
danger  of  its  taking  fire.  It  is  only  when  a  free  current 
of  air  is  allowed  to  come  to  it  that  the  inflammable  gas, 
which,  under  such  circumstances  is  evolved,  will  be  likely 
to  take  fire.  We  must  not,  therefore,  touch  the  hay, 
unless  it  is  to  take  it  quickly  out  of  the  loft  to  cool  and 
dry  it  again. 

If  the  hay-loft  is  thatched  with  a  good  straw  roof,  the 
hay  must  be  piled  as  near  to  that  roof  as  possible,  and 

Eressed  down  so  compactly  that  no  interstices  shall  be 
ft  between  the  two.  When  no  portion  of  the  hay  is  in 
contact  with  the  air,  it  goes  through  its  heat  without  re- 
ceiving any  damage,  and  every  portion  retains  its  quality 
and  nutriment.  mLere  the  roof  is  of  slates  or  tiles,  the 
upper  layer  of  the  hay  is  very  apt  to  lose  its  flavour, 
and  become  damp  and  mouldy. 

It  is  well  known  that  if  we  would  have  fodder  preserve 
its  good  qualities,  and  not  acquire  a  flavour  and  smell  dis- 
agreeable to  cattle,  we  must  prevent  all  the  vapours  and 
miasma  of  the  stable  from  penetrating  through  the  floor 
into  the  stored  hay  situated  above. 

Arched  floors,  composed  of  boards  covered  with  straw 
or  reeds,  are  best  adapted  for  preserving  the  store  of 
fodder  destined  for  the  cattle  beneath. 

When  distributing  the  different  kinds  of  fodder  in  the 
granaries  and  lofts,  great  care  must  be  taken  to  apportion 
to  each  variety  of  animals  the  kind  of  fodder  winch  wSl 
be  most  agreeable  to  their  palate,  as  well  as  beneficial  for 
them ;  and  to  distribute  the  dijfferent  kinds  of  hay  through 
each  loft  in  the  order  in  which  they  are  to  be  consumed. 
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80  that  there  may  be  no  difficulty  in  getting  at  each  one 
as  it  is  wanted. 

;  But  it  is  far  more  advantageous  to  stack  hay  than  to 
keep  it  in  lofts  or  buildings  of  any  kind.  When  the  hay 
cocks  or  stacks  are  properly  formed,  the  hay  will  be  pre- 
served much  better  and  in  a  more  wholesome  state  than 
it  ever  can  be  in  confined  buildings,  because  those  vapours 
which  exhale  fix>m  it,  and  which  are  so  apt  to  engender 
mildew  and  an  unpleasant  flavour,  are  earned  off  by  the 
air  as  soon  as  they  reach  the  surface  of  the  stack.  This 
is  the  reason  that,  in  England,  fanners  and  dealers  in  hay 
and  straw  always  assert  that  th^  can  distinguish  housed 
from  stacked  hay  by  the  smell ;  and  also  that  the  latter 
is  so  much  nreferred,  and  will  always  fetch  a  much  higher 
price.  Eacn  kiud  of  hay  should  be  made  into  a  separate 
stack,  as  the  fiEumer  will  thus  be  enabled  to  select  that 
which  he  thinks  proper  for  use ;  and  will  also  be  better 
able  to  keep  the  hay  from  one  year  to  another.  Hay  and 
fodder  stacks  are  sometimes  built  upon  a  floor  or  ground- 
work, formed  for  the  purpose  of  stones  or  boards,  or;  what 
is  still  more  common,  on  a  bed  formed  of  dry  branches 
and  straw ;  but  an  elevated  and  di^  spot  should  always 
be  selected  for  the  site  of  a  hay-nck.  On  one  of  the 
foimdations  just  mentioned,  the  fodder  may  be  spread  out 
by  armfuls,  and  arranged  in  regular  beds  one  aoove  the 
other,  each  trodden  down  and .  compressed  as  much  as 
possible.  From  the  base  up  to  a  certain  height,  the  stack 
should  continue  to  swell  out  and  enlarge  in  circumference, 
and  then  gradually  drmimsh,  until  the  eaves  or  siunmit 
assumes  the  form  of  a  roof,  terminating  in  a  point. 
Lastly,  this  roof  should  be  covered  with  straw  for  the  pur- 
pose of  protecting  the  hay,  and  carrying  off  the  water  and 
rain  without  its  doing  any  injury  to  the  stack. 

Hay-stacks  are  made  in  various  forms ;  sometimes  they 
are  round,  at  others  square,  but  their  most  general  form 
is  that  of  a  long  square  or  oblong.  This  latter 
is  usually  preferable,  because  the  st^ks  which  are 
built  in  this  way  may  be  lengthened  at  pleasure,  and 
all  the  crops  of  the  year  formed  into  one  large  stacks 
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should  such  a  course  of  proceeding  appear  to  be  advis- 
able.  One  of  the  gable  ends  should  be  directed  towards 
the  north-west,  or  that  point  fix>m  which  most  wind  and 
rain  may  be  expected,  in  order  that  the  least  surface  may 
be  presented  to  the  action  of  the  elements.  The  surface 
of  tne  top  must  be  arranged  at  this  gable  end  in  the  form 
of  the  slope  of  a  roof. 

When  a  stack  is  finished,  all  its  roughness  should  not 
only  be  taken  off  with  a  rake,  but  the  sides  should  also 
be  carefaUy  and  evenly  cut.  If  any  hollows  or  inequali- 
ties appear — a  circumstance  which  should,  however,  be  as 
much  as  possible  avoided — they  must  be  carefully  filled 
up,  in  order  that  no  moisture  may  find  a  way  in.  Lastly, 
the  stack  should  be  covered  up  with  straw,  and  a 
trench  dug  aQ  round  it  to  carry  off  the  dripping  of  the 
water. 

The  long  stacks  have  one  great  advantage  over  all 
others,  namely,  that  the  hay  mav  be  easily  cut  firom  them 
when  required  for  trussing  or  for  consumption,  provided 
that  it  is  cut  off  perpendicularly,  and  on  the  opposite  side 
to  that  quarter  whence  most  wind  and  ram  come.  The 
hay  and  fodder  stacks  should  all  be  placed  in  one  yard  or 
enclosure  set  apart  for  the  purpose,  and  surrounded  with 
fences  or  walls :  it  is  much  easier  to  watch  the  progress 
of  the  consmnption  of  the  winter  stores  when  they  are 
thus  placed,  thim  it  is  when  they  are  laid  up  in  granaries, 
and  consequently  the  farmer  ia  enabled  to  regulate  the 
expenditure  of  food  according  to  the  stock  in  hand. 

Those  floorings  of  boards  or  planks  intended  to  serve 
as  the  basis  of  hay-stacks,  and  which  are  united  with  a 
moveable  roof  that  can  be  raised  or  lowered  at  will,  are 
now  scarcely  ever  made  use  of,  being  not  only  expensive 
but  very  inconvenient ;  and  the  hay  being  equally  as  weD, 
if  not  better,  preserved  when  exposed  to  the  air.  Those 
tunnels  or  tube-like  vacuums  which  it  was  formerly  cus- 
tomary to  leave  in  the  centre  of  every  hay-stack  that  was 
built,  for  the  purpose  of  canying  off  the  vapour  engen- 
dered in  it,  are  now  quite  abandoned ;  for  experience  ha*s 
proved  that  the  portions  of  hay  nearest  to  them  were 
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always  the  first  to  spoil.  Indeed,  fodder  can  never  be 
more  effectoaUy  preserved  from  injury  than  when  all  com* 
mnnication  with  the  open  air  is  entirely  cut  ofp,  and  every 
approach  to  a  vacuum  avoided.  The  inconvenience  of 
these  tunnels,  and  the  difficulty  of  forming  them,  are  also 
arguments  against  them. 

The  hay-stacks  or  ricks,  which  are  formed  in  meadows 
at  some  distance  from  the  house,  and  are  usually  placed 
upon  a  raised  scaffold  or  frame,  when  these  meadows  are 
liable  to  become  covered  with  water  during  the  winter, 
are  generally  very  carelessly  made;  nevertheless,  they 
turn  out,  on  the  average,  exceedingly  well.  In  countries 
where  there  is  a  great  deal  of  meadow  land,  and  where 
the  diief  part  of  the  hay  is  made  expressly  for  the  purpose 
of  being  sold,  these  temporary  ricks  or  stacks  are  very 
much  used ;  there  will  not,  therefore,  be  any  occasion  for 
us  to  enter  into  any  minute  description  of  them.  They 
are  to  be  considered  merely  as  the  means  of  meeting  an 
exigency,  and  not  in  the  light  of  permanent  stacks. 

Those  persons  who  have  tried  the  effect  of  forming  • 
their  hay  stacks  of  alternate  layers  of  the  straw  of  the 
spring  com  which  was  left  from  the  preceding  year,  and 
hay,  have  spoken  very  highly  of  the  practice.  They 
chiefly  recommend  it  upon  this  ground,  viz. — ^that  the 
fodder  can  be  compressed,  even  when  not  perfectly  dry, 
as  the  straw  will  aosorb  all  the  humidity  proceeding  from 
the  hay.  The  straw  becomes  impregnated  with  the  flavour 
of  the  hay,  and  is  thus  rendered  more  agreeable  and 
palatable  to  cattle,  and  is,  consequently,  eaten  by  them 
more  willingly.  This  practice  has  chiefly  been  appUed  to 
clover  hay,  we  shall  therefore  recur  to  it  again  when 
treating  of  that  crop.  Some  agriculturists  have  recom- 
mended that  the  hay  should  be  salted  while  being  stacked, 
especially  if  it  has  at  all  suffered  from  the  effects  of  wet 
or  bad  weather,  or  has  contracted  any  tmpleasant  flavour; 
and  they  assure  us  that  by  attention  to  this  salting  process, 
the  hay  will  be  rendered  exceedingly  palatable  to  cattle. 
I  have  not  as  yet  heard  of  any  decisive  experiments  having 
been  made  on  this  subject ;  there  is,  however,  Uttle  doubt 
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but  that  the  practice  might  prove  advantageoiis  where  salt 
is  tolerably  cheap. 

A  distinction  is  made  between  hay  properly  so  called, 
or  the  produce  of  the  first  crop  of  grass,  and  the  after- 
mathi  or  grass  which  constitutes  the  second  crop ;  and 
where  the  meadows  are  particularly  fertile,  there  is  also  a 
third  class  of  hay,  or  that  arising  from  the  third  crop  of 
grass. 

The  manner  of  making  and  preserving  the  hay  of  the 
second  crop  differs  in  no  essential  particular  nromthe 
same  process  when  applied  to  the  first,  except  as 
regards  such  modifications  as  are  rendered  necessaiy  by 
the  advanced  state  of  the  season,  or  the  difference  in  the 
weather  and  temperature.  In  order,  however,  to  prevent 
such  hay  from  igpiting  and  taking  fire  while  in  the  stack, 
it  must  be  allowed  to  remain  in  the  swaths  upon  the 
ground  for  a.  longer  period  before  being  moved,  m  order 
tiiat  it  may  become  perfectly  dry,  for  the  moisture  is  not 
so  easfly  and  rapidlv  evaporated  from  the  second  crop  of 
.grass  as  it  is  from  the  fiurat,  or  that  cut  in  the  earlier  part 
of  the  year.  On  this  account  it  is  desirable,  previously 
to  its  being  spread  out  and  turned,  to  suffer  it  to  he  in 
the  swaths  as  the  mowers  have  left  it  for  several  days, 
in  order  that  its  vitality  may  be  conmletely  destroyed. 

When  the  second  crop  of  hay  can  be  got  in  thoroughly 
dry,  and  has  been  grown  diuring  fine,  warm  weather,  it 
is  even  more  nutritious  than  the  hay  of  the  first  crop. 
We  shall  speak  of  the  use  of  hay  when  we  come  to  treat 
of  the  management  of  cattle. 

ON   THE  VAEIODS   KINDS   OF   PASTURES. 

In  a  previous  chapter  we  have  already  pointed  out  the 
advantages  attendant  on  the  stall-feeding .  of  horses  and 
cattle;  imdeniable  however  as  these  are,  it  frequently 
happens  that  we  are  compelled  to  pasture  the  cattle  either 
because  the  circumstances  of  the  establishment  require 
it,  or  because  the  nature  and  situation  of  certain  pasture- 
grounds  prevent  them  from  being  otherwise  rendered 
ttvailable.    But,  wherever  any  considerable  number  of 
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sheep  are  kept^  pastures  are  quite  indispensable;  for 
although  it  has  been  shewn  by  undoubted  experiments 
that  sheep  may  be  fattened  in  enclosures  on  grass  cut  and 
carried  to  them,  yet  the  general  introduction  of  this 
practice  would  be  attended  with  many  inconveniences  and 
difficulties,  which  we  shall  have  occasion  to  allude  to  by 
and  bye. 

The  estimate,  valuation,  and  cultivation  of  pasture 
lands,  as  well  as  the  methods  of  turning  them  to  the  best 
advantage,  constitute  therefore  an  important  branch  of 
agricultural  science. 

The  several  kinds  of  pasture  ground  are  thus  dis- 
tinguished from  one  another : — 

(a).  Lands  devoted  alternately  to  pasture  and  tillage. 
Those  portions  of  the  arable  land  which  are  chiefly  devoted 
to  the  produce  of  com,  but  which,  nevertheless,  are  from 
time  to  time  laid  down  as  grass  land.  To  this  class 
belong — 

1 .  Pasturage  on  the  unemployed  portions  of  land  sub- 
jected to  the  system  of  alternate  tillage  and  pasturage, 
and  that  on  land  which  bears  a  crop  of  com  once  in  three, 
six,  or  nine  years  only. 

2.  Pasturage  on  Mow  ground. 

3.  Pasturage  on  stubble  fields. 

(S).  Spring  and  autumn  pasturage  on  meadow  land. 

(c).  Extra  pasture  lands :  those,  the  soil  of  which  is  at 
the  same  time  mainly  devoted  to  a  different  use,  the  pas- 
turage of  cattle  not  being  the  chief  produce  derived  from 
them. 

(d).  Permanent  pasture  lands :  or  those  which  are  con- 
stantly and  exclusively  devoted  to  the  growth  of  herbage, 
and  the  pasturing  of  cattle. 

These  pastures  are  in  general  private  property,  or  at 
any  rate  imder  the  sole  control  of  the  lessee;  but  at 
times  various  individuals  possess  rights  over  them  which 
totally  nullify  the  value  of  the  land  to  the  famaer.  We 
shall  first  consider  pasture  grounds  as  private  property, 
and,  subsequently,  as  under  the  control  of  various  in- 
dividuals. 

VOL.  II.  X 
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It  is  customary  to  value  pasture  ground  by  calculating 
the  number  of  cows  which  can  be  fed  upon  it  during 
summer ;  the  number  of  head  of  other  kinds  of  cattle 
which  such  land  is  capable  of  sustaining  may  subse- 
quently be  determined  by  calculations  deduced  from  the 
first  estimate.  Three  acres  of  ground  are  usually  allowed 
to  be  the  extent  required  for  the  support  of  a  cow. 

A  horse  requires  four  acres  and  a-half ;  a  draught  ox 
three  acres  and  two^thirds ;  a  colt  two  acres  and  a  quar« 
ter ;  a  sheep  three-tenths  of  an  acre ;  a  pig  three-tenths 
of  an  acre ;  a  goose  one-tenth  of  an  acre. 
-  These  proportions  are,  however,  liable  to  variations 
arising  from  the  breed  or  size,  or  peculiar  properties  of 
the  different  kinds  of  animals,  and  also  upon  the  amount 
of  nourishment  which  certain  varieties  require ;  in  places 
where  sheep  are  scantily  and  badly  fed  it  is  usued  to  reckon 
fourteen  of  these  animals  as  equivalent  to  a  cow  when 
calculating  pasture  ground;  while,  on  the  other  hand, 
in  those  situations  where  the  farmer  attaches  great  im- 
portance to  the  nurture  and  breeding  of  his  sheep,  he 
only  allows  eight  to  each  cow. 

But  before  we  proceed  further,  it  will  be  as  weU  to 
understand  exactly  what  is  the  extent  of  pasture  ground 
which  should  be  allowed  for  each  cow.  A  oow  belonring 
to  one  of  the  large  breeds  of  cattle,  such  as  are  found  in 
the  low  countries,  requires  four  times  as  much  pasturage, 
if  not  more,  thtm  would  suffice  for  the  keep  of  a  cow 
belongmg  to  one  of  the  smaller  breeds,  such  for  example 
as  those  which  are  found  in  hilly  countries,  where  the  soil 
is  poor.  Neither  of  these  extremes  must,  however,  be 
taken  as  the  basis  of  our  calculation ;  we  must  select  one 
which  is  of  a  moderate  size,  and  adapted  for  grazing  on 
the  portions  of  land  laid  down  to  grass  on  a  fSEtrm  con- 
ducted under  the  system  of  alternate  tillage  and  pasturage. 
A  cow  of  this  description  will  weigh  about  450  lbs.  wfile 
alive,  and  yield  260  lbs.  of  butcher's  meat  when  dead. 
If  allowed  sufficient  pasturage,  she  will  annually  yield 
about  80  lbs.  of  butter.  The  extent  of  pasture  ground  on 
such  a  managed  farm  as  we  have  just  been  speaking  of. 
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whicli  a  cow  of  this  deficription  will  require,  has  been  cal- 
culated with  the  utmost  accuracy ;  and  from  that  calcula- 
tion may  be  deduced  the  proportionate  extent  of  other 
kinds  of  pastures  which  will  be  required  for  the  same 

purpose. 

£i  order  to  be  able  to  form  an  estimate  of  the  luxuri- 
ance of  the  pasturage  which  will  be  yielded  by  a  field  or 
portion  of  arable  land  laid  down  to  grass,  in  a  farm  sub- 
jected to  the  system  of  alternate  tiUage  and  pasturage, 
it  will  be  necessary  to  take  into  account  the  following 
circumstances  :— 

1.  The  fertility  or  richness  of  the  soil,  which  is  pro- 
portionate with  the  luxuriance  of  the  com  crops  winch  it 
yields. 

2.  Grasses  do  not,  however,  shoot  up  and  flourish 
most  where  the  crops  of  grain  have  been  most  luxuriant, 
for,  although  there  may  not  be  a  shade  of  difiperence  in 
the  soil  of  two  fields,  one  may,  from  situation,  from 
being  more  wet  than  the  other,  or  firom  various  other 
circumstances,  be  less  adapted  for  the  production  of 
herbage.  The  difference,  however,  is  not  actually  so 
great  as  it  appears  to  be,  the  fine  and  scanty  grass  being 
often  more  nutritious  than  the  abundant  and  coarser 
herbage. 

8.  The  fertility  of  pasture  ground  depends  in  a  great 
measure  upon  the  number  of  com  crops  which  it  has 
been  made  to  yield  since  it  was  manured,  for  every  one  of 
these  tends  to  diminish  the  richness  of  the  soil  and  its 
disposition  to  produce  herbage. 

4.  A  good  deal  likewise  depends  upon  the  time  which 
has  elapsed  since  that  portion  of  land  was  previously  left 
at  rest.  If  seeds  have  been  sown  upon  it,  the  grasses  and 
herbage  seldom  spread  or  shoot  up  very  much  during  the 
first  year;  indeed,  the  plants  which  have  been  sown^ 
which  are  in  general  Dutch  clover,  pimpemal,  and  ray- 
grass,  scarcely  make  their  appearance  above  ground 
during  the  first  year.  On  ordinary  soils,  the  pasturage 
is  most  luxuriant  in  the  second  and  third  years  of  rest. 
During  the  fourth  and  fifth  years  it  usually  diminishes  in 

X  2 
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quantity ;  this  is  frequently  occasioned  by  the  growth  of 
moss  and  weeds.  This  decrease  depends,  however,  very 
much  upon  the  condition  of  the  land ;  for,  on  a  rich  soil 
which  is  in  good  condition  and  consequently  favourable  to 
the  reproduction  of  herbage,  this  decrease  is  not  percep- 
tible ;  on  the  contrary,  it  is  even  asserted  that  the  quantity 
of  pasturage  goes  on  increasing — an  effect  which  may,  in 
a  great  measure,  be  attributed  to  the  quantity  of  dung 
deposited  upon  the  soil  by  the  greater  number  of  cattle 
which  it  supplies  with  food. 

At  page  138,  Vol.  I.,  I  have  given  the  table  in  which 
Meyer  states  the  extent  of  ground  required  for  the  keep 
of  a  cow  at  grass  during  the  whole  summer. 

If  six  acres  of  pasturage  or  more  are  required  for  the 
keep  of  a  cow  during  the  summer,  it  is  evidently  by  no 
means  advisable  to  graze  homed  cattle;  a  soil  of  this 
description  can  only,  therefore,  be  advantageously  em- 
ployed as  pasturage  for  sheep. 

In  the  rotation  which  includes  alternate  tillage  and 
pasturage,  the  pasturage  of  those  portions  laid  down  to 
grass  or  rest  constitutes  a  very  essential  item  in  the 
revenue,  nor  indeed  can  it  be  dispensed  with,  if  we  would 
maintain  the  harmony  of  the  whole;  therefore  every 
means  which  should  present  itself  of  increasing  the  fer- 
tility of  the  pasture  ground  must  be  adopted ;  even  at  the 
seed  time  these  important  portions  of  the  £arm  must  not 
be  neglected.  In  the  old  system  of  alternate  tillage  and 
pasturage,  especially  as  it  exists  in  Holstein,'  where  this 
system  is  carried  on  in  all  its  primitive  simplicity,  the 
agriculturists  did  not  like  to  till  their  ground  or  bestow  a 
dead  fallow  upon  it,  because  these  operations  tended  to 
destroy  the  roots  of  the  grass*  plants ;  and,  consequently, 
the  land  did  not  become  so  quickly  clothed  with  verdure 
when  left  in  repose.  The  value  of  the  pastures  was  sel- 
dom lost  sight  of  by  them,  and  autumnal  com  was 
usually  the  last  crop  sown  previously  to  the  field  being 
laid  down  to  grass,  because  herbage  shoots  up  more 
abundantly  among  this  description  of  crop ;  or,  if  oats 
were  sown,  the  land  was  only  ploughed  once  for  their 
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reception,  and  that  very  superficially.  It  cannot  be 
denied  that  this  mode  of  proceeding  was  exceedingly 
proper,  if  the  chief  object  which  the  former  had  in  view 
was  to  favour  the  growth  and  increase  of  grass,  and  he 
was  unable  to  discover  any  other  means  of  attaining  his 
end.  It  was  a  considerable  period  before  any  other 
means  of  raising  fodder  was  generally  adopted,  for  it  was 
believed  that  the  nutritious  properties  of  natural  herbage 
could  not  be  adequately  replaced  by  any  plants  artificially 
sown.  This  prejudice,  however,  no  longer  exists  among 
intelligent  and  enlightened  agriculturists,  and  it  is  now 
the  general  opinion  that  the  herbage  of  a  field  sown  with 
judiciously  selected  grasses,  equals,  if  not  surpasses,  any 
natural  pasture  which  can  be  met  with. 

Dutch  clover  is  usually  selected  for  the  piurpose  of 
sowing  land  destmed  for  pasture.  The  preference  is 
given  to  this  plant  on  account  of  the  smallness  of  its 
seed ;  its  tendency  to  propagate  its  plants  by  shoots  or 
oSseis  from  the  roots ;  the  facility  with  which  its  seed  may 
be  gathered,  and  the  consequent  low  price  at  which  it 
can  be  obtained.  Two  pounds  of  Duteh  clover  seed  are 
quite  sufficient  to  sow  an  acre  of  ground,  if  evenly 
scattered  over  it.  Purple  clover  is,  however,  frequently 
mixed  with  it,  partly  for  the  sake  of  obtaining  a  larger 
crop  of  hay,  and  partly  because  Duteh  clover  only  thrives 
on  soils  which  are  in  tolerable  condition. 

Kay-grass  (lolium  perenne)  also  answers  very  well  when 
sown  in  conjunction  with  Duteh  clover,  as  likewise  does 
sheep's  fescue-grass  (Jestucaovina).  Both  of  these  grasses 
form  very  thick  and  luxuriant  pasture,  and  thrive  well 
on  high  and  hilly  ground ;  there  is  little  or  no  difficulty 
in  gathering  their  seed,  and,  consequently,  it  is  not 
expensive.  From  fifteen  to  twenty  poun^  must  be 
allowed  per  acre,  in  addition  to  the  seed  of  the  Dutch 
clover.  Some  farmers  state  that  they  have  sown  woolly 
soft  grass  {holcua  lanatua)  for  the  formation  of  pasture, 
and  with  very  good  effect.  The  seed  of  this  grass  is 
also  easily  gathered;  it  is  true,  that  there  is  some  diffi- 
culty in  getting  it  out  of  the  pod  or  husk,  but  this 
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trouble  need  not  be  taken  where  the  seed  is  intended 
for  home  consumption,  and  not  for  sale.  When  sown 
in  the  husk,  a  bushel  per  acre  must  be  allowed.  This 
grass  always  grows  in  tufts,  and  is  particularly  conspi- 
cuous towards  autumn^  at  which  season  its  radical  leaves 
shoot  out  vigorously.  In  my  opinion,  however,  nothing 
but  necessity  induces  cattle  to  eat  it,  and  they  leave  it 
untouched  whenever  they  can  find  any  other  kind  of 
herbage.  Besides,  it  is  so  easily  destroyed  by  frost,  that 
no  dependence  can  be  placed  upon  it. 

The  pimpernel  bumet  {poterium  sangtuiiorba)  is  an 
excellent  plant  for  the  formation  of  pasture,  although 
as  yet  it  is  but  Uttle  known  umong  us ;  it  will  thrive 
upon  very  poor  soils,  where  Dutch  clover  will  not  grow 
at  all ;  it  cannot,  however,  be  denied,  that  it  yields  a  far 
more  luxuriant  herbage  when  sown  on  rich  land.  It 
retains  its  verdure  even  in  the  depth  of  winter,  and  in 
the  beginning  of  spring  shoots  forth  with  the  utmost 
vigour.  It  is  particularly  adapted  for  sheep,  and  these 
animals  always  eat  it  with  avidity;  it  is  agreeable  to 
their  palate,  from  its  aromatic  and  slightly  astringent 

{>roperties.  The  seed  of  this  plant  may  easily  be  col- 
ected  from  any  portion  of  the  field  set  apart  for  the 
purpose ;  it  must,  however,  all  be  carefully  gathered  with 
the  nand.  On  faQIy  and  chalky  fields,  where  the  layer  of 
vegetable  mould  is  very  superficial,  quaking  grass  (driza 
media)  will  be  found  well  adapted  for  the  production  of 
pasturage;  sanfoin  may  be  sown,  in  conjunction  with 
this,  with  good  effect  on  such  land. 

We  shaU  again  recur  to  tlus  subject  before  the  conclu-; 
sion  of  the  work. 

We  may,  to  a  certain  extent  at  least,  include  in  the 
same  class  the  pasturage  on  outer  Jlelds  or  crop  divisions, 
during  those  years  in  which  they  are  laid  down  to  rest. 
Mv  readers  will  remember  that,  when  treating  of  the 
cultivation  of  grain,  the  above-mentioned  term  was 
applied  to  fields  or  divisions  of  land  remote  from  the 
farm  buildings,  and  more  or  less  impoverished^  and 
which;  from  want  of  manure;  yield  only  one  crop  of 
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grain  in  three,  six,  nine,  or  even  twelve  years.  It  will  be 
scarcely  necessary  for  us  to  observe,  that  the  pasturage  de- 
rived &om  land  which  is  continuaUy  impoverished  by  crops 
of  grain,  and  which  receives  no  compensation,  in  the  shape 
of  manure  or  otherwise,  for  the  exhaustion  they  undergo, 
cannot  be  placed  in  competition  with  that  derived  from 
com  fields  which  have  been  properly  manured,  and  then 
laid  down  to  grass ;  the  former  are  covered  with  small, 
weak,  shrivelled  plants,  and  very  often  with  nothing  but 
goat's  beard  {aira  caneBeens),  knawel  {iderantkus  annuus\ 
some  of  the  smaller  fescue  grasses,  and  sweet-scented 
vernal  grass  (anthwanium  odoraium);  the  latter  of  which, 
cattle  will  not  touch  when  it  is  in  an  advanced  stage  of 
vegetation.  Pastures  of  this  nature  are,  therefore,  rather 
to  be  regarded  as  places  to  which  the  animids  may  be 
turned  for  exercise  than  as  actual  pasture  grounds  for 
either  sheep  or  swine ;  for,  far  from  nourishing,  they  only 
impoverish  these  animals.  The  produce  of  such  land 
can  only  be  depended  on  when  certain  portions  of  it  are 
low  and  damp,  and,  consequently,  unfit  for  the  produc- 
tion of  com ;  these  spots  become  covered  with  coarse 
grass,  and  hunger  compels  the  animals  to  browse  on 
them ;  but  as  it  firequentl^  happens  that  in  such  situa- 
tions the  grass  is  dirtied  with  mud,  the  animals,  feeding 
on  it  are  liable  to  be  attacked  with  dangerous,  if  not 
fatal  diseases. 

If  on  land  subjected  to  the  triennial  rotation  with  fal-> 
lowing,  and  which  is  only  manured  once  in  nine  years, 
the  eighth  crop  division,  or  field  intended  for  the  pro- 
duction of  the  spring  com,  being  no  longer  in  a  state 
to  be  sown  with  advantage,  is  laid  down  to  grass,  it 
may  be  safely  reckoned  on  as  pasture  ground,  since  the 
soil  will  contain  a  tolerably  large  share  of  nutritious  prin- 
ciples. 

The  pasturage  derived  from  fallow  fields,  which,  in  the 
triennial  rotation  with  fallowing,  received  the  tillage  be- 
stowed previous  to  the  sowing  of  the  autumnal  com,  id 
more  or  less  luxuriant  and  aoundant  according  to  the 
degree  in  which  the  soil  is  impoverished^  or  the  amount 
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of  manure  which  it  contained  at  the  period  when  it  was 
ploughed.  The  period  for  begmning  to  break  up  the 
fallow  is,  or  ought  to  be,  about  the  time  of  the  feast  of 
St.  John ;  but  some  agriculturists  find  themselves  com- 
pelled to  postpone  tiie  ploughing  until  later,  in  order  to 
avail  themselves  of  the  pasturage  for  a  few  weeks  longer. 
It  is  seldom,  however,  that  the  fsurmer  is  obliged  to  make 
any  alteration,  on  account  of  the  rights  which  others  hold 
over  his  land. 

After  it  has  been  ploughed,  there  is  no  longer  any  pas- 
turage left  for  homed  cattle,  although  sheep  may  still  find 
a  scanty  picking  over  it  even  after  the  second  and  third 
ploughmgs ;  but  the  operations  of  ploughing  and  harrow- 
ing follow  each  other  too  closely  to  allow  of  this  source 
of  nourishment  proving  of  any  importance.  No  depend- 
ence can,  therefore,  be  placed  upon  the  pasturage  thus 
obtained,  at  least  for  more  than  six  or  seven  weeks ;  and 
at  the  season  when  tMs  is  available,  vegetation  is  most 
luxuriant. 

If  the  soil  is  in  good  condition,  and  well  adapted  for 
the  production  of  herbage,  this  kind  of  pasturage  may  be 
estimated  at  about  one-third  of  the  value  of  the  fields  laid 
down  to  grass  in  the  system  of  alternate  tillage  and  pas- 
turage, during  their  first  year  of  repose ;  but  where  the 
soil  is  impoverished,  the  land  must  not  be  estimated  so 
highly,  for  lands  which  are  firequently  submitted  to  the 
action  of  the  plough,  produce  less  herbage  than  those 
which  are  laid  down  to  grass  for  several  successive 
years. 

The  pasturage  on  stubble  fields,  which  commences  im- 
mediately after  the  harvest  has  been  got  in,  is  more  valua- 
ble on  moist  and  badly  tilled  soils  than  it  is  upon  those 
which  are  warm  and  well  cultivated,  and  caremUy  freed 
from  weeds,  for  the  quantity  of  grass  which  grows  upon 
the  latter  is  but  small.  The  principal  advantage  derived 
from  them  arises  from  the  com  which  falls  upon  them 
during  the  harvest :  this  com  is  greedily  eaten  by  pigs, 
sheep,  and  geese ;  which  animals  are,  for  this  reason,  the 
first  that  are  turned  upon  the  stubble  fields.    But  this 
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very  circumstance  renders  the  pasturage  derived  from 
stubble  fields  little  adapted  for  homed  cattle ;  it  is  only 
that  derived  from  those  parts  which  the  other  animals 
have  left  untouched,  and  where,  in  consequence,  the 
grain  which  has  fallen  on  the  ground  has  germinated 
and  produced  young  plants,  which  furnishes  good  pas- 
turage to  the  larger  cattle. 

Among  the  various  kinds  of  pasturage  yielded  by  arable 
land,  we  must  not  forget  to  indude  thai  arising  from  the 
autumnal  grain,  both  in  the  autumn  season,  as  well  as  in 
the  winter  and  spring. 

This  pasturage  can  only  be  derived  in  the  autumn 
where  the  crops  have  been  sown  in  good  time,  and  have 
shot  up  with  unusual  vigour.  It  is  more  adapted  for 
homed  cattle  than  for  sheep ;  indeed,  some  persons  assert 
that  it  is  injurious  to  sheep  on  account  of  its  richness. 
This  pasturage  is,  however,  it  must  be  remembered,  only 
available  on  fields  which  are  well  drained,  and  even  then 
only  in  dry  weather.  Under  opposite  circumstances,  it  is 
frequently  productive  of  great  mischief. 

It  is,  on  the  contrary,  most  adapted  for  sheep  during 
the  winter  and  spring  seasons.  There  are  various 
opinions  relative  to  the  advantages  which  sheep  derive 
&^m  it,  and  also  as  to  the  propriety  of  deriving  all  pos- 
sible benefit  from  it,  or  abandoning  it  altogether.  While 
some  farmers  rely  chiefly  upon  it  for  the  winter  pasturing 
of  their  cattle,  others  thii^  that  the  pasturage  thus  ob- 
tained, besides  being  very  uncertain  in  its  amount,  only 
serves  to  make  the  sheep  dainty,  and  causes  them  to 
reject  the  dry  fodder  which  is  afterwards  given  to  them 
in  the  stable;  and,  consequently,  this  variety  in  their 
food  does  more  harm  than  good.  In  my  opinion,  it  is 
those  farmers  whose  chief  object  is  to  save  their  winter 
provender,  who  assign  the  greatest  value  to  this  kind  of 
pasturage ;  while  those  who  are  fully  aware  of  the  advan- 
tages resulting  from  an  abundant  supply  of  dry  fodder 
for  sheep,  eitner  do  not  make  any  use  of  it,  or  attach 
a  v^  trifling  value  to  it. 

We  shall  have  occasion  to  recur  to'^this  question  when 


322  AORICIVLTUIUS. 

we  come  to  treat  of  the  management  of  she^.  Still 
greater  uncertainty  exists  with  regard  to  the  question 
whether  or  not  this  mode  of  feeding  is  injurious  to  the 
plants.  Some  agriculturists  maintain  that  it  is  in  the 
highest  degree  injurious ;  while  others  are  of  opinion  that 
when  adopted  with  proper  caution,  it  is  productive  of 
good  rather  than  harm.  There  cannot  be  a  doubt  that 
this  mode  of  feeding  cattle  may  be  rendered  exceedingly 
injurious  to  the  com.  Several  comparative  experiments, 
conducted  with  the  greatest  care  and  attention,  have 
tended  to  prove,  that  the  crop  may  be  diminished  to  less 
than  one  half  the  value  of  the  seed  -,  and  even  further,  if 
this  system  be  carried  out  to  the  fullest  extent,  and 
the  land  left  to  the  mercy  of  shepherds  and  herds- 
men, whose  only  object  is  to  obtain  as  much  food  as 
possible  for  the  animals  under  their  care.  But,  on  the 
other  hand,  these  same  experiments  have  proved  that 
good  rather  than  evil  results  from  this  mode  of  feeding, 
when  it  is  conducted  with  proper  care  and  attention,  and 
the  following  regulations  are  observed. 

This  kind  of  pasturage  should  only  be  made  use  of  fiiom 
the  period  of  the  commencement  of  the  severely  cold 
weather  until  the  end  of  February ;  and  not  then  unless 
the  ground  is  frozen  hard.  Whenever  the  sun  shines 
warmly,  it  should  be  no  longer  used  excepting  in  the 
early  part  of  the  morning,  or  so  long  as  the  surface  of 
the  ground  remains  unsoftened  by  the  sun^s  rays,  other- 
wise the  feet  of  the  animals  will  sink  into  the  soil  and 
damage  the  roots  of  the  plants. 

The  soil  must  also  be  perfectly  free  from  ice  and  snow; 
for  when  it  is  at  all  covered,  the  animals  keep  scraping 
with  their  feet  in  order  to  discover  the  plants,  and  thus 
injure  them  and  puU  them  up  by  the  roots ;  neither  must 
the  sheep  be  left  upon  the  com  fields  when  thev  are 
covered  ^th  rime  or  hoar  frost. 

This  kind  of  pasturage  must  never  be  attempted  until 
the  ground  is  well  covered  with  the  young  plants ;  and 
on  no  account  when  they  are  only  just  beginning  to  show 
themselves. 
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Neither  must  it  be  resorted  to  at  a  more  advanced 
season  of  the  spring,  or  when  v^tation  has  conunenced, 
unless  with  very  great  circumspection,  or  in  places  where 
there  is  reason  to  fear  that  the  crop  will  be  too  luxuriant, 
and  that  the  grain,  or  the  wheat  especially,  will  be  laid. 
In  these  cases,  the  animals  may  be  suffered  to  graze  upon 
the  land  to  a  later  period  of  the  spring,  provided  that 
the  weather  is  dry.  But  this  late  pasturage  must  be 
used  with  great  circumspection;  and  every  point  re- 
lating both  to  soil  and  temperature  must  be  carefully 
taken  into  consideration.  If  all  these  points  are  attended 
to  as  they  ought  to  be,  it  may  be  safely  presumed  that 
the  dung  of  the  sheep  will  r^tore  to  the  soil  quite  as 
much  nutritive  matter  as  they  take  from  it  while  grazing 
on  the  com. 

But  where  other  persons  besides  the  farmer  hold  a 
right  over  the  land  which  entitles  them  to  pasture  their 
cattle  upon  it,  the  practice  becomes  highly  injurious  both 
to  the  land  and  to  the  crop ;  for  the  com  must  then  be 
abandoned  to  the  shepherds  to  do  as  they  please  with  it, 
and  they  care  nothing  at  all  about  the  interests  of  the 
proprietor. 

When  treating  of  the  cultivation  of  meadow  land  in 
general,  I  spoke  of  pasturage  upon  meadows.  In  the 
spring  this  pasturage  is  very  beneficial  to  and  well 
adapted  for  sheep,  while  in  the  autumn  it  is  more  suit- 
able for  cattle.  When  the  farmer  himself  uses  the  land 
for  this  purpose,  so  far  from  its  being  injurious  to  the 
meadow  to  employ  it  as  pasture  ground,  the  practice 
tends  greatly  to  improve  it. 

If  other  persons  have  a  right  over  this  pasturage,  that 
is,  if  it  be  held  in  vassallage,  the  point  of  the  greatest  im- 
portance is  to  determine  how  late  in  the  spring  the 
animals  may  be  left  on  the  land,  and  how  early  in  the 
autumn  they  may  return  to  it  again.  These  periods  are 
usually  fixed  by  custom  or  old  documents.  A  diffiarence 
in  the  duration  of  the  right  of  spring  pasturage,  be  it 
ever  so  little  either  one  way  or  the  other,  makes  a  consi- 
derable difference  in  the  value  of  the  land  to  the  person 
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who  rents  it,  as  well  as  to  him  who  holds  the  right  of 
pasturage ;  and  it  k  this  which  gives  so  much  import- 
ance to  the  question,  whether  the  right  of  pastiurage 
should  be  continued  until  the  1st  of  May,  old  or  new 
style;  for  during  the  twelve  intervening  days  between 
these  two  epochs,  the  cattle  which  feed  upon  the  land 
will,  if  the  weather  be  warm,  find  an  abundance  of  food ; 
but  they  impede  the  growth  and  development  of  the 
plants,  and  consequently  have  an  injurious  effect  upon  the 
quantity  of  hay  yielded  by  the  meadow.  I  have  already 
stated  the  extent  of  time  in  which,  during  the  spring, 
cattle  may  be  pastured  on  meadow  land  with  advantage 
to  themselves  and  to  the  herbage. 

Under  the  head  of  accessory  pasture  lands,  we  must 
first  consider  pasturage  on  wood-land.  The  value  of  this 
will  depend  not  only  upon  the  nature  and  situation  of  the 
soil,  but  also  upon  the  kmd,  number,  and  magnitude  of 
the  trees  with  which  it  is  covered. 

The  more  completely  the  ground  is  covered  with  wood, 
the  scantier  and  poorer  will  be  the  herbage  it  produces ; 
consequently,  the  pasturage  will  be  less  valuable,  both  on 
account  of  there  not  being  room  enough  for  the  cattle  to 
graze,  and  also  because  the  herbage  which  grows  in  the 
shade  is  not  so  rich  or  nutritious  as  grass  growing  in 
other  situations.  Even  where  the  soil  is  very  fertile,  and 
the  grass  shoots  up  luxuriantly  under  the  trees,  it  has  so 
Uttle  flavour  and  is  so  Httle  agreeable  to  cattle  that  those 
animals  which  are  accustomed  to  be  well  fed  never  touch 
it  until  compelled  to  do  so  by  hunger. 

Pasturage  on  forest  land  is  generally  productive  of 
more  harm  to  the  forest  than  good  to  the  cattle.  Many 
very  valuable  forests  have  been  kept  in  a  most  miserable 
state  of  vegetation  bv  being  subjected  to  this  system ; 
the  young  shoots  and  branches  being  destroyed  and  the 
old  trees  considerably  damaged.  Nor  is  this  pasturage 
productive  of  benefit  to  the  cattle ;  so  far  fipom  it,  it  often 
engenders  disease. 

Instances  may  indeed  be  found  in  which  the  trees  are 
sufficiently  advanced  in  their  growth  to  prevent  the  pas- 
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turage  of  cattle  there  from  injuring  them,  and  therefore 
the  &rmer  may  avail  himself  of  this  pasture  with  advan- 
tage, the  more  especially  as  the  trees  afford  an 
agreeable  shelter  to  the  animals  during  veiy  hot  weather. 
But  these  cases  occur  but  seldom,  and  it  rarely  or  never 
hiqppens  that  the  trees  remain  uninjured  when  others 
besides  the  owner  of  the  land  hold  a  right  of  pasturage 
over  it.  With  regard  to  the  influence  whidi  different 
kmds  of  wood  have  upon  herbage,  it  may  be  observed 
that  the  grass  giowiBg  under  pine  trees  is  dry  and 
scanty ;  that  under  firs  and  larches  more  valuable.  Very 
good  grass  usually  springs  up  under  the  shade  of  oak 
trees ;  the  same  may  oe  observed  with  regard  to  the  her- 
bage found  under  beech  and  birch  trees,  where  they  do 
not  grow  too  close  together.  The  most  luxuriant  and 
abundant  pasturage  is  usually  found  imder  alders,  but 
these  trees  grow  only  in  low  and  damp  places,  and  the 
herbage  growing  in  such  situations  is  always  imwhole- 
some,  and  prejudicial  to  the  growth  of  trees ;  all  planta- 
tions of  alders  should,  therefore,  be  thick  and  dose  enough 
to  prevent  cattle  from  entering  them. 

To  forest  pasturage  appertains  the  fattening  of  pigs 
upon  aooms  and  beech-mast.  This  fattening  oi  swine  is 
designated,  complete,  three-quarter,  half,  and  quarter 
fattening.  The  opinion  generaUy  entertained  is  that  each 
of  these  proportions  is  realized  once  in  six  years,  and  that 
three  times  the  produce  is  a  mere  nothing. 

In  countries  where  agriculture  and  cultivation  generally 
are  in  a  state  of  improvement,  it  is  seldom,  excepting  under 
peculiar  circumstances,  which  we  shall  immediately  pro- 
ceed to  enumerate,  that  on  farms  of  any  size  we  meet 
with  permanent  pastures,  or,  in  other  words,  land  ex- 
clusively devoted  to  the  growth  of  herbage. 

The  first  exception  is  in  places  where  the  land  produces 
such  a  plentiful  supply  of  herbage  as  to  make  it  valuable 
on  that  account,  especially  as  the  state  of  the  locality,  or 
the  circumstances  of  the  farm  to  which  such  land  apper- 
tains, presents  no  more  eligible  means  of  turning  the  land 
to  account 
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The  second  is  in  places  in  which  the  raising  of  corn, 
and  even  the  use  of  the  soil  as  meadow  land,  is  subject 
to  many  casualties  in  consequence  of  the  firequency  and 
danger  of  floods  and  inundations  during  the  summer 
season. 

The  third  exception  is  found  on  mountains  and  rapid 
decfivities,  where  the  nature  and  situation  of  the  land 
and  the  climate  would  render  it  yarn  to  endeavour  to 
obtain  any  other  kind  of  produce  from  it. 

With  the  exception  of  these  cases,  ahnost  all  the 
land  in  cultivated  countries  which  is  held  by  indivi- 
duals, is  subjected  to  the  plough,  and  devoted  either 
entirely  or  at  alternate  periods  to  the  growth  of  various 
kinds  of  grass*  It  is  only  in  places  where  a  community 
of  possession,  or  a  right  of  service,  present  obstacles  to  its 
being  otherwise  used,  that  good  land  which  is  worth  the 
trouble  of  cultivation  is  still  exclusively  devoted  to  the 
production  of  herbage.  And,  in  such  cases,  the  pasturage 
obtained  from  the  land  is  of  very  little  value,  for, 
generally  speaking,  none  of  the  persons  possessing  a  right 
over  it  concern  themselves  at  all  about  improving  or 
cultivating  it. 

The  first  of  these  three  exceptions  consists  for  the  most 
part  of  pastures  which,  on  account  of  the  nutritious  quality 
of  the  grass  which  it  yields,  is  devoted  to  the  fattening 
of  cattle;  for  this  reason  such  portions  are  designated 
fattening  pastures,  although  they  are  often  merely  used 
for  the  grazmg  of  m^lch  cows  and  horses.  The  farmers 
who  hold  these  pastures  are  perfectly  aware  that  if  the 
land  was  ploughed  up  and  devoted  to  the  production  of 
the  more  valuable  kinds  of  grain,  it  would  yield  a  much 
larger  return ;  but  such  pastures,  as  well  as  the  nutritious 
matters  which  are  contained  in  the  soil,  are  usually  re- 
garded as  heir-looms,  which  the  farmer  has  received  from 
his  forefathers,  and  which  he  must  transmit,  as  a  sacred 
inheritance,  to  his  descendants ;  and  the  man  who  dares 
to  break  one  up,  and  appropriate  to  himself  the  advan- 
tages resulting  from  their  tmage  and  cultivation,  is  looked 
upon  as  one  who  wantonly  £ssipates  bis  own  revenue 
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and  robs  his  heirs.  An  extraordinary  amount  of  fertilily 
is  attributed  to  these  old  pasture  grounds;  and  it  is 
thought  that  if  they  were  to  be  broken  up  and  converted 
for  a  while  into  arable  land,  they  would  never  regain 
their  pristine  fertility,  even  though  they  should  appear  to 
bear  as  luxuriant  a  crop  of  ffrass  as  before.  It  is  aUowed 
that  they  will  again  put  forth  high  and  strong  grass,  but 
it  is  thought  that  they  never  afterwards  yield  that  thick 
fine  herbage  which  they  bore  in  their  primitive  state. 

I  shall  not  pretend  to  decide  how  far  this  opinion  is  or 
is  not  well  foundedi  but  I  find  that  it  is  maintained  by  a 
number  of  talented  and  unprejudiced  agriculturists.  But 
I  think  that  where  it  has  been  deemed  impossible  to 
restore  a  thick  fine  layer  of  grass,  the  failure  has  been 
attributable  mainly  to  bad  management :  either  the  soil 
has  been  exhausted  by  being  required  to  yield  too  great  a 
number  of  crops,  or  else  the  attempt  to  restore  it  to  the 
state  of  grass  land  has  been  badly  conducted ;  perhaps  the 
reprodurtion  of  grass  has  been  left;  to  nature  only,  in 
which  case  it  Trill  not  be  restored  for  a  considerable  period ; 
or,  again,  the  kinds  of  grass  sown  may  not  have  been 
a^pted  for  the  production  of  thick,  fine,  close  herbage, 
the  reproduction  of  which  is  the  object  in  view. 

In  many  countries,  the  fattening  pastures  have  been 
subjected  to  an  alternate  rotation  adapted  to  their  nature ; 
the  advantages  thus  derived  from  them  have  been  very 
considerable ;  and  during  the  years  devoted  to  rest  and 
pasturage,  the  produce  yielded  by  them  has  supported  a 
greater  number  of  cattle  than  they  were  before  capable  of 
mamtaimng  in  two  or  three  times  that  length  of  tune. 

To  the  second  kind  of  pastures  belong  chiefly  those 
situated  near  streams  or  rivers  which  are  apt  to  swell  and 
overflow  their  banks,  or  behind  dykes  or  dams  constructed 
for  the  purpose  of  retaining  these  water-courses  in  due 
bounds.  These  pastures,  m)m  being  fertilized  by  inun- 
dations, are  usually  verv  rich  and  luxuriant.  Their  pro- 
duce, and  especially  the  pastura^  to  be  derived  from 
them,  cannot  always  be  depended  upon ;  but  in  valleys, 
the  arable  land  of  which  is  situated  on  the  elevated 
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grounds;  they  are,  and  with  justice/ regarded  as  the  basis 
of  the  whole  establishment.  Pastures  situated  on  the  sea 
coast  are  stUl  more  valuable,  salted  herbage  and  salt 
marshes  being  regarded  as  so  exceedingly  beneficial  to 
cattle. 

The  third  kind,  or  mountain  pastures,  usually  yield  a 
very  abundant  crop  of  aromatic  herbage,  which  possesses 
properties  favourable  to  the  secretion  of  milk.  They 
are,  therefore,  peculiarly  adapted  for  milch  cows,  which, 
during  the  summer,  are  left  to  graze  upon  them  both 
night  and  day,  and  frequently  at  a  considerable  distance 
from  the  dwelling  of  the  farmer ;  and  it  is  not  until  the 
approach  of  winter  that  these  animals  are  taken  up  into 
the  stalls.  To  this  class  belong  the  celebrated  pastures 
situated  on  the  Swiss  Alps,  as  well  as  those  of  the  Tyrol. 

Other  high  grounds  of  difficult  access  which  cannot  be 
reached  by  the  plough  or  by  waggons,  and  producmg 
thick  but  not  strong  grass,  may  be  advantageously 
devoted  to  the  feeding  of  sheep.  In  order  to  preserve  to 
such  pastures  all  their  fertiUty,  they  should  be  suffered 
to  retain  all  the  dung  deposited  over  them  by  the 
animals  during  the  night.  With  the  assistance  of  this 
amelioration,  the  pasturage  will  continue  to  improve ;  but 
without  it,  it  gradually  becomes  impoverished  and  covered 
with  moss. 

It  is  seldom  that  we  now  find  land,  in  the  occupation 
of  one  individual  only,  which  is  constantly  devoted  to 
pasture,  when,  from  its  nature  and  situation,  it  is  capable 
of  being  converted  into  arable  land  that  will  yield  a  fair 
amount  of  produce ;  for  it  has  long  been  the  opinion 
of  most  persons  that  land  of  this  kind  yields  a  greater 
profit  when  it  has  been  constantly  subjected  to  tillage,  or 
when  the  action  of  the  plough  has  been  made  to  alternate 
with  rest  in  the  state  of  grass  land.     All  the  permanent 

Eastures  which  we  now  meet  with  are  commons  or 
tnds  subject  to  certain  privileges  or  liabilities  which 
preclude  the  use  of  them  for  any  other  purpose. 
These  common  pastures  are,  for  the  most  part,  in  a 
wretched  condition,  because  every  one  is  desirous  of 
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getting  all  he  can  out  of  them^  and  no  one  thinks  of  con- 
tributing to  their  cultivation  or  improvement.  When 
they  are  easy  of  access^  and  particularly  when  situated  in 
the  neighbourhood  of  houses^  they  are  used  to  excess 
at  all  times  and  seasons,  and  all  kinds  of  cattle  are 
turned  on  to  them  vdthout  any  regard  to  proper  order  or 
succession.  Under  such  manaffcment.  they  afford  little 
mo«  tta  exerdse  gromid  for  Z  Mimd».lidd  .  «»nty 
crop  of  herbage,  and  soon  become  completely  un- 
poverished.  It  lias  long  been  a  recognised  fact  that  little 
or  no  advantage  is  to  be  derived  &)m  such  land,  and, 
consequently,  the  propriety  of  dividing  it  has  been  seen 
and  acknowledged.  In  some  cases  those  who  held  a 
right  over  the  land  have  taken  possession  of  it  and  tilled 
it,  with  the  consent  of  all  the  other  parties.  Sometimes 
the  landlord,  and  at  others  the  lord  of  the  manor,  has 
taken  upon  himself  the  right  of  dividing  this  common 
ground  among  new  tenants ;  and  thus,  during  the  last 
few  centuries,  the  extent  of  common  pasture  land  has 
become  very  much  diminished.  But,  however  advan- 
tageous this  may  appear  to  be  to  agriculture  in  general, 
it  is  nevertheless  certain,  that  the  diminution  of  pasture 
ground  for  cattle  has  been  injurious  to  the  cultivation  of 
land,  when  the  system  or  rotation  under  which  the  land 
is  managed  has  not  been  altered  to  suit  the  change  caused 
by  this  circumstance.  It  cannot  be  denied  that  in 
former  times  the  generality  of  farms  and  agricultural 
establishments  were  better  able  to  maintain  themselves 
than  they  are  at  present. 

Recent  experiments  made  to  test  the  success  of  the 
division  of  common  pastures  have  tended  to  support  this 
theory,  so  far,  at  least,  as  regards  those  cases  in  which, 
when  the  division  was  made,  no  new  measures  were 
taken  as  regarded  the  rotation  by  which  the  cultivation 
of  the  arable  land  was  regulated.  Each  individual  broke 
up  the  portion  which  fell  to  him  in  the  division,  and 
obtained  from  it  as  many  crops  as  he  could  before  it 
became  exhausted.  An  increase  of  arable  land  de- 
manded an  increased  supply  of  manure  to  ameliorate  it  j 

YOL,  II.  Y 


330  AGEIC$ULTUBJ&. 

instead  of  whicli  the  supply  was  decreased,  in  consequence 
of  there  being  no  means  of  maiking  up  for  the  portion  of 
pasturage  thus  lost.  The  fni^ility  of  the  arable  land,  and 
the  quantity  of  produce  yielded  by  it,  therefore  diminished 
in  proportion  as  this  land  was  increased  in  extent.  Con- 
sequently, it  behoves  us  to  pause  before  we  determine  on 
dividing  common  pasture  land  into  separate  portions^ 
without  combining  this  division  with  that  of  the  whole  of 
the  land,  the  suppression  of  all  the  liabitities  by  which 
the  property  is  restricted,  and  the  establishment  of  a  new 
system  or  rotation,  viz.,  either  alternate  Ullage  andpaa* 
iwraae^  or  the  dallfeedhiff  of  cattle.  Where  this  cannot 
be  done,  it  is  undoubtedly  far  better  for  the  welfare  of 
the  communily  that  the  common  pasture  grounds  should 
be  retained,  measures  being,  however,  taken  to  improve 
their  cultivation  and  to  insure  from  them  the  greatest 
regular  amount  of  produce  that  they  can  be  made  to  yield. 

The  following  are  the  principal  regulations  which  must 
be  attended  to  in  the  management  of  pasture  land : — 

They  must  be  entirely  freed  from  stagnant  water  which 
may  exist  in  any  part  of  them,  rendering  them  marshy ; 
for  marshy  and  damp  ground  is  veiy  injurious  to  cattle 
of  all  sorts^  and  especially  to  sheep.  The  ditches  and 
trenches — ^both  those  are  intended  to  be  permanent,  and 
those  which  are  only  temporary — should  always  be  kept 
open  and  in  good  repair. 

If  it  be  the  object  of  the  farmer  to  obtain  the  utmost 
possible  amount  of  produce  from  their  pastures,  he  must 
take  care  to  destroy  all  the  molehills. 

Care  must  be  taken  to  eradicate  all  the  weeds,  both 
those  which  are  hurtful  and  poisonous,  and  those  which 
take  up  a  great  deal  of  room,  and  F]3V^t  the  growth  of 
other  and  more  useful  plants.  Thistles  in  particular 
multiply  with  great  rapidity  in  rich  pastures,  for  cattle 
will  not  touch  them,  and,  consequently,  their  seed  ripens 
and  takes  root.  The  cattle  not  only  abstain  from  touch- 
ing the  thistles,  but  even  abstain  from  eating  the  grass 
which  grows  around  them.  Pasture  grounds  may,  there- 
fore, frequently  be  seen  completely  covered  with  these 
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noxious  plants,  and  thus  reduced  to  a  comparatively  use- 
less state.  This  evil  is,  however,  easily  remedied;  all 
that  is  requisite  to  be  done  is  to  cut  down  the  thistles 
oocadonaUy  with  a  Bcythe,  espedally  during  the  flower- 
ing  season.  When  this  is  done  several  times  following, 
these  weeds  will  eventually  disappear;  besides,  cattle 
will  eat  them  after  they  have  been  laid  on  the  ground 
and  withered.  In  this  manner  the  milk-thistle,  hen- 
bane, and  other  noxious  plants,  may  be  eradicated. 
Finally,  it  is  very  advantageous  to  pastures  to  spread  the 
dung  voided  by  the  cattle  equaQy  over  them.  If  the 
dung  be  left  undivided  as  it  £b11s  from  the  animals,  the 
plants  which  it  covers  are  at  first  completely  stifled ;  but 
in  the  following  year  tufte  of  strong,  coarse  grass  shoot 
up,  which  the  cattle  never  touch,  umess  absolutely  com- 
pelled to  do  so  by  hunger.  But  where  the  dung  is  properly 
divided  and  spread  about,  it  produces  a  uniformly  good 
effect  on  the  vegetation,  and  that  flavour  which  is  so  dis- 
tasteful to  cattle  is  scarcely  perceptible.  Shepherds  are 
sometimes  allowed  to  collect  the  dung  voided  by  the 
cattle,  and  sell  it ;  but  by  this  means  the  pasture  is  de- 
prived of  a  great  portion  of  the  nutrition  which  properly 
belongs  to  it,  and,  consequently,  becomes  impoverished. 

In  using  pasture  ground,  it  is,  moreover,  necessaiy  not 
to  crowd  them  with  a  greater  number  of  cattle  than  it 
can  properly  and  advantageously  support.  When  too 
great  a  number  of  cattle  are  turned  upon  the  pasture, 
vegetation  is  checked ;  the  plants  have  not  time  to  attain 
their  full  growth ;  the  cattle  bite  off  the  tops  of  them, 
and  then  tear  them  up  by  the  roots.  On  the  other 
hand,  it  is  equally  injunous  to  a  pasture  for  too  small  a 
number  of  cattle  to  be  turned  on  it  to  gwuse.  The 
effect  of  this  is  not  only  to  diminish  the  utility  of  the 
pasture  and  the  return  that  it  yields,  but  tends  to  im- 
poverish it.  Under  such  circumstances,  the  herbage 
shoots  up  in  great  luxuriance,  and  many  plants  appear 
which  the  cattle  will  not  eat  after  they  have  attained 
any  height.  These  plants  become  strong  and  multiplv ; 
while  the  finer  kinds  of  herbage,  those  best  adapted  for 
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pastarage,  disappear.  Besides,  if  the  pasture  be  not 
supplied  with  a  proper  number  of  catUe,  it  does  not 
receive  as  much  manure  as  it  ought  to  have.* 

For  the  same  reason,  the  cattle  must  not  be  turned  in 
to  the  pastures  too  early  in  the  year,  or  kept  there  too 
late. 

It  is  certainly  advantageous  to  pastures  to  remove  the 
cattle  from  them  now  and  then,  in  order  that  the  grass 
may  have  time  to  recover  itself.  It  is  for  this 
reason,  that  in  the  best  conducted  agricultural  estab- 
lishments, and  those  in  which  pasturage  on  the  arable 
land  forms  a  constituent,  if  not  an  important  part  of 
the  rotation,  the  pasture  ground  is  divided  into  sepa- 
rate parts.  Under  such  an  arrangement,  the  animals 
which  require  the  most  succulent  and  nourishing  food 
are  first  turned  on  to  each  separate  division ;  and,  after 
they  are  removed,  the  other  kinds  which  need  a  smaller 
quantity  of  nutriment  are  turned  on  to  it.  By  this  means 
the  whole  of  the  grass  is  eaten  off  close  to  the  ground,  and 
thus  those  plants  which  the  cattle  are  least  partial  to  are 
not  able  to  grow.  The  herbage  is  then  left  to  recover 
itself  for  a  sufficient  time,  and  afterwards  the  first  herd 
is  again  allowed  to  feed  upon  it. 

The  succession,  association,  or  separation  of  the  various 
kinds  of  cattle  upon  pasture  land,  is  in  a  great  measure 
regulated  by  local  circumstances. 

In  the  spring,  the  best  pasturage  is  often  given  to  the 
ewes,  because  these  animals  stand  most  in  need  of  it  to 
increase  their  supply  of  milk,  and  give  them  strength  to 
nurse  their  lambs.  If  the  winter  stall-feeding  of  the 
large  cattle  can  be  prolonged  until  late  in  the  spring,  it 
will  be  rather  advantageous  than  otherwise.  For  expe- 
rience shows  that  herbage  alwajrs  grows  most  thickly 
when  sheep  have  been  suffered  to  graze  upon  it  early  in 

*  When  the  pasture  ia  lafge  in  proportion  to  Che  nnmber  of  catUe  whkh 
graze  upon  it,  and  is  not  divided  into  separate  parts  by  fences,  the  animals 
wander  all  over  it,  and  destroy  more  herbage  with  thdr  feet  than  they  con* 
snrne*  By  this  means  the  vegetation  is  always  cheeked*  This  ineonTeoience 
does  not  exist  to  so  great  an  extent  where  the  number  of  cattle  is  properly 
proportioned  to  the  size  of  the  pasture,  or  where  it  is  dl^ed  so  that  as  soon 
f9  they  have  grazed  off  one  part  they  may  be  removed  to  another. 
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tlie  qnog;  but  tliej  must  not  be  left  too  long  upon  tlie 
pwtine,  and  it  least  three  weeks  must  be  allowed  to 
dapse  before  the  larger  cattle  are  turned  on  to  it,  Bj 
Boctk  mode  of  treafanent,  the  grass  will  have  time  to 
recover  itself;  and  the  smdl  of  the  dung,  which  the 
sheep  have  left  on  the  ground— a  smdl  exceediiudy  un« 
pleasant  to  cattle — will  have  time  to  become  dissmated. 
If»  in  the  after  part  of  the  season,  she^  and  cattle  are 
altematdy  turned  upon  the  pastures,  the  same  interval 
of  time,  vis.,  three  weeks,  must  always  be  left  brtween 
the  occupation  of  the  pastare  by  the  one  and  the  other* 

It  is  not  only  upon  badly  managed  pastures  in  which 
poverty  and  disorder  are  i4[>parent,  that  sheep  and  horses 
are  seen  grazing  by  the  si<te  of  cattle,  but  the  same  may 
frequently  be  observed  on  rich  futt^ung  pastures.  It  is 
a  generally  received  opinion,  that  the  grass  which  is  too 
coarse  and  hard  for  cattle,  and  especially  that  which 
springs  up  in  places  where  the  dung  has  formerly  fallen^ 
cannot  be  consumed  with  greater  advantage  Uian  by 
mixing  horses  with  large  cattle;  while  the  very  fine 
herbage,  which  the  cattle  cannot  lay  hold  of  with  their 
teeth,  is  peculiarly  adi^ted  for  sheep.  As  it  is  always 
deemed  advisable  that  the  grass  should  be  eaten  off  dose 
and  uniformly,  it  is  necessary  thus  to  mix  the  kinds  of 
animals  on  it ;  and  where  this  has  been  done  with  due 
care,  after  a  certain  time  the  herbage  shoots  up  again 
with  increased  luxuriance  and  thickness. 

Some  feormers,  however,  do  not  approve  of  the  practice 
of  turning  horses  on  to  the  pastures  before  the  cattle 
are  removed,  but  let  cattie,  horses,  and  sheep  succeed 
each  other,  and  then  leave  the  pasture  alone  to  recruit 
itself. 

The  division  of  pasture  land  into  separate  portions, 
whether  these  portions  are  close  together  or  situated  at 
considerable  distances  from  each  other,  and  the  practice 
of  successively  turning  the  different  kinds  of  cattle  on  to 
these  divisions,  and  then  leaving  the  herbage  to  recover 
itself,  is  a  system  which  possesses  decided  advantages  over 
the  practice  of  suffering  the  cattie  to  wander  over  the  whole 
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extent  of  pasture  ground.  Cattle  whicli  are  alwajrs  con- 
fined in  small  spaces,  do  not  spoil  so  great  a  portion  of 
the  herbage  with  their  feet  as  they  would  if  they  had  more 
space  to  graze  over.  The  grass  is,  consequently,  uniformly 
eaten  off  from  the  whole  of  the  ground,  and  then  left  to 
recover  itself.  But  where  the  cattle  are  allowed  to  roam 
over  a  large  extent  of  pasturage,  some  parts  remain  un- 
touched, and  there  the  grass  grows  old  and  hard ;  while, 
from  others,  the  herbage  is  cropped  so  close  that  it  can 
scarcely  shoot  up  again.  Cattle  are  more  quiet  in  con- 
fined pastures,  and  quietness  is  highly  advantageous  to 

them. 

In  many  countries,  where  pasturage  forms  part  of  the 
system  or  rotation,  the  pasture  ground  is  divided  into 
smaU  enclosures,  each  of  which  receives  a  number  of 
ftnimnla  proportionate  to  its  size;  care  being  taken  that 
the  animals  placed  together  shall  be  of  about  the  same 
size  and  strength^  and  such  as  are  accustomed  to  be  to- 
gether. 

Great  value  is,  consequently,  set  upon  small  enclo- 
sures bounded  by  hedges,  because  considerable  import- 
ance is  attached  to  the  shelter  which  these  hedges  afford 
to  the  animals  from  wind,  from  excessive  heat,  from  the 
rays  of  the  sun,  and  likewise  to  the  greater  degree  of  quiet 
which  cattle  enjoy  in  a  space  thus  enclosed. 

Gk)od  watermg  places  are  essential  requisites  in  all 
pastures.  The  ponds  or  reservoirs,  in  which  the  drainage 
from  springs  and  ditches  is  collected,  afford  but  a  poor 
resource  to  the  cattle.  Therefore,  where  there  are  no 
natural  watering  places,  artificial  ones  must  be  constructed, 
miese  should  be  dug  in  situations  where  the  water  is  dis- 
posed to  collect,  and  to  which  that  contained  in  the 
ditches  can  be  conducted.  They  should  never  be  placed 
close  to  the  ditches,  nor  should  these  latter  be  enlai^d 
for  the  purpose  of  bringing  them  near  to  the  reservoir ; 
for  the  edges  of  the  ditches  would,  in  that  case,  be  spoiled 
and  broken  by  the  feet  of  the  cattle,  and  they,  them- 
selves, choked  with  mud.  The  best  way  is,  to  conduct 
the  watar  into  the  pond  or  reservoir  through  a  ditch  or 
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trendi  intended  Kr  xLi:  forp^se,  Tbese  ponds  or 
watering  places,  sb:-dd  be  ^  kasc  sev^n  ie^c  dctp  iri 
the  centre,  and  aLodd  iipe  graduAZir  from  iLe  brlrik  to 
this  depth.  Tbeir  drrjiiLierefice  sh-3uld  be  in  prv^rnir^n 
to  the  number  of  canle  for  wbcse  nse  they  aie  intended: 
the  mean  diameter  k  nsnaHv  aboat  sixtr  feet. 

When  the  sc-0  is  of  a  plastic  nature,  and  especiallT  if 
it  be  at  aD  argillaceous,  these  ponds  will  retain  the  water 
vety  well;  bi^  if  the  soil  is  sandr,  or  contains  beds  of 
sand,  whkh  may  admit  oi  the  water  leaking  out,  it  will 
not  be  sufficient  to  coat  the  reservoir  with  dav,  as  this  is 
liable  to  crack ;  but  the  bottom  must  be  covered  with 
mortar  made  from  Hme,  in  the  following  manner : — The 
surfiGUse  having  been  well  smoothed  and  beaten,  must  be 
coYered  witha  layer  of  recently  slacked  lime,  two  or  three 
inches  deep,  sifted  and  moistened  with  water,  until  it 
becomes  c»  the  consistence  of  cream ;  on  this  must  be 
laid  a  stratum  of  clay  about  six  inches  thick.  This  clay 
should  then  be  beaten  until  it  becomes  as  firm  and  hara 
as  a  paved  floor. 


Section  V. 

ON  THE  REPRODUCTION  OF  ANIMAL  AND 
VEGETABLE  SUBSTANCES. 


Reproduction  and  manufacture  are  usually  considered 
as  somewhat  synonymous  terms ;  but  we  are  of  opinion 
that,  whether  viewed  in  a  physical  light,  or  with  relation 
to  general  economy  and  art,  these  two  things  are  so  com- 
pletely opposed  to  each  other,  that  the  principles  which 
are  apphcable  to  the  one  are  altogether  foreign  to  the 
other ;  and,  consequently,  the  agriculturist,  the  manufac- 
turer, and  the  poUtical  economist  must  each  be  guided  in 
their  various  operations  by  totally  opposite  rules  and 
maxims. 

There  cannot  be  a  doubt  that  these  two  things  are 
of  entirely  opposite  natures,  and  that  each  of  them  have 
certain  peciuiarities  which  appertain  solely  to  it;  but 
these  peculiarities  are  not  so  widely  different  as  some 
persons  have  pretended.  In  fact,  those  differences  which 
have  most  fe^uently  been  pointed  out,  will  be  found, 
when  we  come  to  inquire  into  their  fundamental  princi- 
ples, to  have  but  Uttle  foimdation.  It  will  not,  therefore, 
be  foreign  to  our  present  purpose  here  to  say  a  few  words 
respecting  the  analogy  of  these  two  modes  of  procuring 
matter,  as  well  as  on  their  differences. 

The  principles  and  rules  which  have  been  adopted  as 
those  best  calculated  to  ensure  success  in  the  economy  of 
manufactures,  have  already  been  entered  into  and  ex- 
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plained ;  they  may  serve  as  a  guide  to  the  economy  of 
reproduction,  if,  from  the  resemblance  between  the  latter 
and  manufacture,  there  is  any  possibility  of  the  same  rules 
being  applied  to  each  of  them.  Some  have  asserted  that 
the  essential  difference  between  manufacture  and  repro- 
duction is,  that  the  former  ffives  an  unusual  form  to 
matter,  whereas  the  latter  produces  fresh  matter  itself. 

But  reproduction  is  not  a  creation,  or  formation  of  some 
substance  made  without  matter.  The  elements  for  the 
formation,  growth,  and  accomplishment  or  maturing  of 
the  plant  or  animal  ought  to  exist  first  of  all.  Whoever 
wishes  to  ensure  reproduction,  must,  like  the  manufac- 
turer, procure  the  elements  to  work  on ;  in  many  cases 
he  must  seek  for  them,  and  even  give  them  an  artificial 

E reparation.  Reproduction,  as  also  fabrication,  can  only 
e  made  to  take  place  with  the  assistance  of  substances 
which  already  exist,  which  become  decomposed  from  their 
original  elements,  and  are  thus  prepared  to  assume  new 
forms. 

It  is  said  that  formation  is  brought  about  in  reproduc- 
tion simply  by  the  force  of  nature,  while  in  manufacture 
the  effect  is  produced  by  art  and  the  power  of  man.  But 
in  this  latter  case  man  acts  onlv  by  employing  the  force 
of  nature,  without  the  co-operation  of  which  he  can  obtain 
but  very  few  of  the  usual  products  of  manufacture.  In 
most  cases,  it  is  true  that  he  directs  that  force,  in  a  greater 
or  less  degree,  according  to  his  own  will ;  but  there  are 
many  existing  circumstances  under  which  he  is  compelled 
to  leave  nature  to  act  entirely  according  to  her  own  laws. 
This  is  the  case  in  all  those  manufactories  which  are  com- 
pelled to  have  recourse  to  chemical  processes,  as  colour 
makers,  wine  and  brandy  distilleries,  breweries,  &c. ; 
operations  in  each  of  which  we  can  only  moderate,  and 
endeavour  to  regulate  the  natural  action  which  substances 
have  upon  each  other.* 

*  As  we  have  in  another  place  had  occasion  to  remaric,  '<  No  branch  of  che- 
mistry is  more  interesting,  even  to  the  general  reader,  than  that  which  relates 
to  the  vegetable  world ;  for  ob|ecU  of  the  highest  interest  here  present  them- 
selves in  all  directions.  The  finger  of  God  seems  evident  in  every  plant  we 
chemicaOy  examine.    Thus,  their  Jnkscs,  which  are  always  so  regular  and  so 
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Is  it,  then,  to  be  understood  that  nature  operates  more 
powerfolly  in  reproduction  than  in  manufactures  P  Un- 
doubtedly, if  nature  has  only  to  supply  the  wants  and 
necessities  of  a  small  extent  of  surface.  In  a  thinly 
populated  country  nature  can  often  produce  sufficient,  if 
we  take  into  account  all  the  collective  produce  of  the  soil, 
as  well  as  the  game  found  upon  it,  to  supply  the  wants 


uniform— so  sweet  in  some,  so  bitter  or  acid  in  others  j  tasteless  in  many,  yet 
saline  fn  sey^td«-the  order  and  the  regularity  are  alike  incomprehensible  to 
ns,  Neither  by  any  eontrirance  of  ours  can  this  rognlated  order  of  things  be 
altered.  For  instance,  the  wild  sorrel  still  secretes  Its  acid,  if  nourished  with 
only  sngaijknd  water ;  the  sea-kale,  which  grows  wild  on  the  sea  shore,  will  yet 
secrete  in  its  Juices  common  salt,  when  growing  on  our  most  inland  gardens. 
Neither  can  a  plant  be  made  to  absorb  one  salt  in  preference  to  another.  If  a 
sprig  dP  mint  is  placed  In  a  solution  of  various  salts,  it  will  absorb  tome,  but 
entirely  reject  others. 

The  power  which  the  plant  thus  exercises  is  to  the  chemist  utterly  xmknown. 
To  effect  the  same  separation  of  the  salts  when  dlssoWed  together  in  water,  the 
chemical  analyst  has  to  perform  a  series  of  decompositions,  and  other  chemical 
operations,  bdTore  the  d^ired  result  can  be  obtained,  a  process  which  the  sprig 
of  mint  performs  at  once.  The  reader  must  not  suppose  that  this  is  the  effiKst 
of  mere  filtration,  for  the  most  delicate  filters  are  utterly  useless  in  any 
attempt  to  separate  a  salt  from  its  solution.  Then,  again,  certain  plants  show 
a  decided  preference  for,  and  absorb  only,  particular  salts.  The  nettle  and  the 
sun-flower,  for  instance,  saltpetre  (nitrate  of  potash),  cloTcr,  gypsum  (sulphate 
of  lime).  And  these  absorbent  powers  of  the  plant  are  not  confined  to  soluble 
substances,  alumina,  manganese,  phosphate  of  Ume,  6eo.,  which  are  not  dissoWed 
by  water,  abound  in  plants.  And  moreover,  the  required  substance  seema 
always  placed,  by  some  magical  and  unenlng  arrangement,  in  the  yery  part  of 
the  vegetable  where  its  presence  is  most  needed.  Thus  flint  (silez)  abounda 
in  the  straw  of  wheat,  where  its  presence  helps  to  impart  the  nquisite  degree 
of  firmness  to  enable  it  to  support  the  loaded  ear ;  but  it  is  found  in  a  very 
diminished  proportion  in  the  seed,  where  it  is  not  required.  Is  not  this  the 
contrivance  of  its  Divine  Author  ? — or  is  all  this  arrangement  also  chance  ? 
The  progress  of  chemistry  continually  unfolds  many  a  beautifiil  vegetable 
phenomenon  just  as  mystic,  iust  as  astonishing  as  any  of  these,  and  the  field 
is  not  yet  nearly  exhausted  j  but  still  the  condusion  &e  chemist  arrives  at  ia 
the  same*  The  deeper  he  penetrates,  the  more  numerous  are  the  eontrivanoea 
he  observes,  and  more  clearly  numifested  become  the  worka  of  the  Creator. 
Examine  as  another  instance  of  these  mysteries  merely  a  cubic  inch  of  soil, 
composed  at  most  of  only  four  simple  earths,  and  notice  the  discordant  nature  of 
the  chemical  ingredients  so  uniformly  and  so  regularly  produced  by  the 
difi^rent  plants  which  that  soil  produces  with  only  the  M  of  water,  and  the 
atmospheric  gases.  Observe  the  wheat  produchig  its  flour;  the  sorrel  Ita 
oxalic  acid ;  Uie  beet  its  sugar;  the  poppy  its  opium.  From  one  plant  comes 
the  fragrance  of  the  rose ;  nt)m  another  the  odour  of  Uie  garlic.  Dr.  Thomson 
thought  of  these  tilings  when  he  observed  ('^  System  of  Chem."  yoL  iv.  p.  303) : 
— ''  The  multiplicity  of  operations  continually  going  on  In  vegetables  at  the 
same  time,  and  the  variety  of  different]  and  even  'opposite  substances  formed 
out  of  the  same  ingredients,  and  almost  at  the  same  place,  astonish  and  con- 
found us.  The  order,  too,  and  the  skill  with  which  everything  is  conducted 
are  no  less  surprising.  No  two  operations  dash.  Tliere  Is  no  discord,  no  irre- 
gularity, no  disturbance.  Bvery  object  is  gaiaed|  and  eyerything  is  ready  for 
its  intended  purpose**^ 
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of  the  wandering  and  isolated  hordes  who  seek  their  sub- 
fdstenoe  there ;  bat  this  is  only  the  case  in  those  salubrious 
and  fertilizing  climates  where  the  human  species  first 
originated.  After  man  had  been  expelled  fix>m  paradise^ 
he  had,  as  the  human  race  spread  and  multiplied  upon 
the  earth,  to  struggle  with  thistles  and  thorns,  and  to  eat 
bread  earned  by  the  sweat  of  his  brow,  or,  in  other  words, 
to  have  recourse  to  labour  and  art,  in  order  to  satisfy  his 
wants :  he  had  to  procure  from  that  highly  favoured  spot 
and  its  environs,  not  only  the  most  nourishing  kinds  of 
grain  and  vegetables,  but  also  those  domestic  animals  of 
which  he  stood  in  need,  and  to  devote  all  his  care  and 
art  to  the  naturalizing  both  of  plants  and  animals  in  the 
new  locality  which  he  had  chosen  for  himself.  By 
degrees,  as  his  necessities  and  his  family  increased,  his 
faculties  developed,  and  art  and  labour  were  rendered 
more  requisite ;  so  that  at  this  period  among  civilized 
people,  the  share  that  labour  and  art  had  in  the  produc* 
tion  of  the  mass  of  natural  products,  when  compared  with 
that  which  may  be  attributed  to  nature,  is  not  assuredly 
less  than  that  which  may  be  attributed  to  them  in  the 
preparation  of  manufactured  articles.  This  fact  contra- 
dicta  the  assertion  which  attributes  to  art  and  science  a 
greater  share  in  manufactures  than  it  has  in  agriculture. 

By  degrees,  as  reproduction  augments  in  cjuantity  and 
value,  the  man  whose  object  it  is  to  induce  it,  will  have 
to  submit  to  the  same  rules  and  laws  as  the  manufacturer. 
However  extraordinary,  therefore,  some  persons  may  con- 
sider the  theory  which  leads  me  to  consider  the  soil  as 
the  agriculturist's  primitive  matter ;  at  any  rate,  if  it  be 
wished  to  place  agriculture  and  manufactures  in  opposition 
to  each  other,  I  cannot  renounce  it,  since,  in  my  opinion, 
numerous  and  veiy  important  consequences  result  from 
this  theory,  not  only  as  regards  the  development  of  in- 
dustry, but  also  of  poUtical  economy. 

We  approach  nearer  to  the  point  of  separation  between 
manufacturers  and  reproduction,  when  we  say,  that  with 
the  assistance  of  science  and  labour  the  former  represents 
the  object  under  lliat  form  which  has  been  designed  for 
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it,  and  according  to  some  previously  determined  plan ; 
while,  on  the  contrary,  he  who  induces  reproduction  is 
subjected  to  those  forms  from  which  nature  seldom  or 
never  varies,  and  although  he  may  choose  between  them, 
he  can  never  alter  them.  But  even  this  is  by  no  means 
an  exact  definition,  for  certain  manufactures  are  equally 
subjected  to  the  forms  prescribed  by  nature,  as  for  ex- 
ample, the  manufacture  of  salt,  and,  in  fact,  all  those  in 
which  crystalization  takes  place,  or  where  ch^uical  pro« 
cesses  are  employed.  In  such  manufactures  the  form  can 
only  be  modified,  and  this  not  precisely  in  accordance 
with  the  will  of  the  manufacturer,  but  more  in  accordance 
with  the  action  and  processes  of  nature. 

This  difference  is  more  clearly  defined  under  physical 
relations,  when  the  agents  emj^loyed  by  reproduction  are 
seeds  and  germs,  and  when  it  is  entirely  subjected  to  the 
force  of  nature,  and  the  matter  brought  forth  under  the 
form  with  which  nature  has  endowed  it;  for  every  pio- 
duct,  be  it  animal  or  vegetable,  is  derived  from  a  germ, 
although  the  auxiliaries  favourable  to  its  development, 
and  the  elements  required  for  nourishing  it,  fostenng  its 
srowth,  and  bringmfr  it  to  maturity,  are  for  the  most  part 

But,  although  the  creation  itself  and  the  form  under 
which  it  appears  is  essentially  due  to  the  germ  contained 
in  the  seeo,  art  is  not  entirely  without  its  influence  upon 
it,  seeing  that  in  many  cases  it  may  modify  it  by  coupUng 
together  individuals  of  different  species  or  breeds :  this 
observation,  however,  applies  rather  to  animal  than  vege- 
table reproduction. 

VEGBTABLE   REPKODUCTION. 

All  the  most  perfect  plants,  the  only  ones  which  we 
shall  have  occasion  to  refer  to,  owe  their  existence,  in  the 
first  place,  to  the  seed  formed  by  germination. 

That  reproduction  in  which  the  seed  is  the  chief,  if 
not  sole  agent,  is  not  only  the  most  primitive,  but  the 
most  ordinary ;  it  is  that,  therefore,  of  which  I  shall 
generaUy  have  to  speak,  deferring  any  mention  of  the 


VEGETABLE  SUBSTANCES.  341 

other  kinds  of  reproduction  until  I  come  to  speak  of 
those  plants  to  which  it  relates. 

It  is  of  the  utmost  importance  that  the  seeds  of  all 
kinds  of  plants  should  have  attained  to  perfect  maturity, 
and  should  have  been  carefully  and  healthily  preserved. 

Seed  which  has  not  reached  maturity  may,  it  is  true, 
possess  the  power  of  germinating,  but  it  always  retains  a 
disposition  to  disease  and  weakness.  It  is  true  that  dis- 
position may  be  so  far  conquered  by  a  coincidence  of 
favourable  auspices,  and  by  a  soil  and  temperature  pecu- 
liarly adapted  to  the  nature  of  the  plant,  that  imperfect 
seeds  do  occasionally  produce  vigorous  and  healthy  plants ; 
but  there  is  always  great  danger  of  the  crops  failing,  and 
the  saving  which  the  agriculturist  may  have  effected  by 
using  such  seed  is  not  conmiensurate  with  the  risk.  I 
think  it  the  more  necessary  to  lay  particular  stress  upon 
this  point,  as  Mr.  Banks,  the  great  English  naturalist, 
has,  m  his  observations  on  the  causes  of  com  being  laid, 
stated  it  to  be  his  opinion  that  the  grain  of  com 
which  has  been  laid  is  equally  as  good  for  seed  as  any 
other,  since  it  has  not  lost  the  power  of  germinating. 
This  opinion,  promulgated  by  so  celebrated  a  man,  which 
might  have  spread  itself  extensively  and  produced  the 
most  baneful  effects,  was  soon  contradicted  by  the  experi- 
ence of  numerous  agriculturists.  Although  some  agri- 
cultural authors  may  have  recommended  that  the  smallest 
grain  should  be  selected  for  the  purpose  of  being  sown, 
because  then  a  given  measure  will  contain  a  greater  num- 
ber of  seeds,  all  practical  men  who  have  paid  any  atten- 
tion to  the  subject  are  not  the  less  convinced  of  the  ad- 
vantages arising  from  sowing  the  largest  and  most  per- 
fect grains ;  and  it  frequently  happens  that  by  strictly 
adhering  to  this  plan  they  have  obtained  particularly  good 
and  very  marked  results,  and  a  stronger  and  healthier 
race  of  plants  have  been  created,  which  a  little  care  has 
afterwards  been  sufficient  to  preserve.  It  is  this  which 
partly  accounts  for  the  advantages  which  are  found  to 
luiBe  firom  i^owing  the  different  kinds  of  grain  procured, 
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from  abroad,  where  proper  care  has  been  employed  in 
their  selection.  In  choosing  the  seed,  a  preference  ought  to 
be  given  to  that  portion  of  the  grain  which  has  been  grown 
upon  a  soil  favourable  to  it,  and  calculated  to  bring  it  to  per«> 
fection ;  and  it  is  worth  while,  on  more  accounts  than  one^ 
to  take  the  trouble  of  gathering  the  seed  from  a  field 
suited  to  the  plant,  and  also  to  pay  all  possible  attention 
to  the  harvest  by  weeding  and  isolating  the  plants  during 
their  v^tation  and  hoeing  up  the  earth,  and,  in  shorty 
sparing  no  care  or  pains  likely  to  be  conducive  to  the 
perfecting  of  the  crop.  By  these  means  we  shall  ensure 
the  seeds  becoming  completely  and  uniformly  matured. 
But  where  it  is  one  of  the  distmctive  properties  or  pecu« 
liarities  of  the  plant  for  the  seed  to  ripen  unequally, 
those  ears  or  pods  should  be  set  apart  for  the  purpose  of 
sovnng  which  are  perfectly  ripe. 

The  next  point  of  importance  is  the  preserving  of  the 
seed  or  grain  intended  for  sowing.  It  ought  to  be  care- 
fuUy  kept  from  damp :  not  only  the  moisture  inherent  in 
it,  but  also  that  portion  which  it  may  absorb,  should,  if 
possible,  be  abstracted  from  it ;  in  order  to  effect  this,  it 
must  be  spread  out  to  dry,  and  frequently  turned,  until 
the  moisture  is  all  evaporated.  For  as  soon  as  the  seed 
begins  to  deteriorate,  which  state  is  often  expressed  by 
saying  that  it  is  heated,  and  which  becomes  apparent  in 
a  very  unequivocal  manner  from  the  odour  which  such 
grain  then  exhales,  its  success  when  sown  will  be  very 
imcertain.  But  such  seed  has  not  lost  the  power  of  ger- 
minating :  the  young  plants  which  shoot  from  it  very 
frequently  look  fresh  and  green,  but  as  they  develop 
themselves,  especially  when  mey  begin  to  blossom,  they 
become  weak  and  sickly,  and  the  flowers  fall  off  without 
fecundation  taking  place,  or,  at  any  rate,  when  little  or 
no  grain  is  formed.  I  We  had  opportunities  of  witnes- 
sing the  truth  of  this  statement  in  a  crop  of  oats  produced 
by  grain  which  had  been  allowed  to  become  heated.  The 
effect  will  be  more  or  less  striking  in  proportion  to  the 
deterioration  of  the  grain,  but  it  will  in  all  cases  be  percep- 
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tiblc ;  and,  very  frequently,  when  we  attribute  the  ill 
suocess  of  the  crops  to  other  causes,  this  is  the  actual 
one. 

Many  persons  consider  a  frequent  change  or  renewal  of 
the  seed  as  an  indispensable  condition  to  the  production  of 
a  fine  crop.  The  necessity  of  this  change  is  insisted  on 
both  by  theorists  and  practical  men,  especially  in  exten- 
sive agricultural  undertakings,  where  the  great  object  is 
to  produce  the  largest  possible  amount  of  matter.  But, 
according  to  my  own  conviction,  the  strength  of  which 
has  been  rather  increased  than  d^inished,  m  proportion 
as  I  have  acquired  new  data,  the  advantage  derived 
from  the  use  of  seeds  procured  from  foreign  sources 
arises  solely  from  this  cause,  viz.,  that  farmers  are  not  in 
general  sufficiently  carefdl  in  the  choice  and  preservation 
of  the  seeds  which  they  have  gathered  themselves.  It 
may  occasionally  depend  upon  lo^ty ,  or  upon  the  nature 
of  the  soil  and  climate  not  being  favourable  to  the  perfect 
formation  of  certain  kinds  of  grain,  and  in  that  case 
recourse  must  be  had  to  seed  procured  from  elsewhere. 
But  it  more  frequently  happens  that  the  amount  of  labour 
required  by  the  farm  or  agricultural  undertaking  does 
not  admit  of  the  feurmer's  Ming  able  to  devote  the  ne- 
cessary care  and  attention  to  the  grain  intended  for 
seed ;  hence  it  is  often  injudiciously  selected,  and  suffered 
to  experience  fermentation,  which  deteriorates  from  its 
value  and  healthfrdness.  In  aU  countries  there  are  some 
districts  and  some  particular  farms  which  are  famous  for 
producing  certain  kmds  of  grain,  and  where  the  whole  har- 
vest is  frequently  sold  for  seed  at  very  high  prices.  In  such 
localities  we  generally  find  that  this  advantage  arises  not 
less  from  the  nature  and  properties  of  the  soil  being  favour- 
able to  the  production  of  one  particular  kind  of  grain,  than 
to  the  infinitely  greater  care  and  attention  which  is  paid  to 
the  crop ;  and  we  shall  dso  find,  even  among  the  farmers 
themselves,  a  conviction  that  they  owe  the  reputation  their 
seeds  enjoy  as  much  to  the  latter  as  to  the  former  circum- 
stance. 

In  places  where  one  or  both  of  these  advantages  are  not 
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attainable,  it  may  undoubtedly  be  advantageous  to  pro- 
cure the  seed  £rom  elsewhere,  even  though  this  can 
only  be  done  at  great  expense ;  but  I  am  by  no  means  an 
advocate  for  the  absolute  necessity  of  this  mode  of  pro- 
ceeding, for  I  am  convinced  that  if  the  soil  be  in  other 
respects  favourable,  any  kind  of  seed  which  is  at  first 
imperfect  will  gradually  improve  in  quality,  and,  with 
care  and  attention,  eventually  be  rendered  perfect. 

Persons  who  maintain  that  a  renewal  or  change  of  seed 
is  absolutely  necessary,  inquire  whether  it  ought  to  be 
taken  from  a  richer  or  poorer,  a  stronger  or  lighter  soil, 
and  from  a  milder  or  colder  climate.  My  reply  is,  pro- 
cure it  from  that  place  where  it  is  most  perfect  and 
healthy.  This  is  not  always  where  the  soil  is  richest,  or 
the  climate  the  mildest;  as  in  such  places  the  com  is 
often  too  thick  on  the  ground,  and  consequently  not 
sufficiently  exposed  to  the  influence  of  air  and  light  to 
allow  the  grain  to  acquire  absolute  perfection ;  besides, 
the  seed  or  grain  is  often  too  large,  and  there  is  more 
husk  than  farina  in  its  component  parts,  the  latter  of 
which  is  alone  capable  of  Wording  nutriment  to  the 
young  plants.  In  those  places,  on  the  other  hand,  where 
the  soil  is  so  weak  that  it  is  incapable  of  famishing  suffi- 
cient nourishment  to  effect  the  complete  formation  of  the 
grain,  that  grain  will  be  equally  improper  for  the  repro- 
duction of  other  plants;  for  wheat  grown  upon  a  soil 
which  only  produces  stimted  grain  wiHl  always  bear  an 
imperfect  seed,  and  wUl  reqmre  to  be  replaced  by  seed 
derived  from  really  good  wheat  land. 

It  is  a  well  known  fact  that,  in  plants  as  in  animals, 
strength  and  weakness,  health  or  disease,  are  transmitted 
not  only  to  the  first  generation,  but  through  several 
succeeding  ones ;  and  that  these  dispositions  can  only  be 
gradually  eradicated  by  the  help  of  other  influences. 

A  change  of  seed  is  never  entirely  successful  unless 
managed  with  great  circumspection.  Great  care  must  be 
taken  to  see  that  the  grain  which  is  to  be  sown  is 
perfectly  free  from  the  seeds  of  weeds,  otherwise  we  shall 
incur  the  danger  of  introducing  into  our  fields  some 
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useless  or  even  injurious  plant  which  had  not  previously 
existed  there,  as,  for  example,  the  golden  daisy  or  com 
chrysanthemum  {chrymnthenmm  seyetum). 

!£  there  be  no  means  of  separating  the  grain  from 
certain  seeds  of  weeds,  that  may  be  considered  as  a 
motive  for  procuring  the  former  from  some  other  place 
where  these  pernicious  seeds  do  not  exist.  Thus,  in  my 
neighbourhood,  they  often  change  the  barley  and  oats 
grown  on  the  hills  for  those  raised  on  the  low  lands^ 
because,  in  the  latter,  those  kinds  of  grain  are  found 
mixed  with  field  mustard,  which  weed  does  not  thrive  on 
high  lands ;  while,  on  the  higher  grounds,  the  oats  and 
barley  are  found  intermingled  with  wild  horse-radish^ 
which  weed  can  easily  be  extirpated  from  the  low 
grounds. 

Some  seeds  retain  their  germinating  power  for  a  con- 
siderable  period,  provided  only  that  they  are  carefully 
preserved ;  while  others,  on  the  contrary,  lose  it  quickly, 
and  can  hardly  retain  it  for  the  space  of  a  year.  If  we 
come  to  examine  which  are  the  seeds  that  retain  their 
vitality  for  the  greatest  length  of  time,  we  shall  find  it  is 
always  the  most  perfect  ones,  and  that  the  imperfect  and 
sickly  ones  lose  their  power  of  germinating  first.  To  this 
fact  is  to  be  principally  attributed  the  advantage  of  old 
seed  over  new  in  sevend  kinds  of  plants.  Vegetables  and 
plants  can  only  be  procreated  by  perfect  and  healthful 
germs,  which  have  not  been  deprived  of  their  necessary 
space  and  nourishment  during  their  growth  by  abortive 
plants  which  will  never  come  to  maturity,  and  which  come 
from  a  crop  free  from  those  diseases  the  germ  of  which 
lies  in  the  grain,  as  is  the  case  with  smut,  mildew,  &c. 
But  if  we  would  fully  understand  this  point,  we  must 
paake  ourselves  perfectly  acquainted  with  the  nature  of  each 
particular  kind  of  plant  or  vegetable.  Grain  which  has 
become  perfectly  matured  may  be  preserved  for  a  very  long 
time.  Stores  of  grain  are  known  to  have  been  preserved 
from  time  immemorial  in  caves  hewn  in  solid  rocks,  which 
have  been  discovered  by  chance,  and  the  contents  of 
which  have  still  proved  to  be  good  for  seed.     This  could 
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not,  however,  in  all  probability,  have  been  the  case  had 
not  the  grain  been  totally  secluded  from  the  influence 
of  light,  air,  and  moisture.  In  general,  grain  does  not 
keep  for  any  great  length  of  time;  some  persons, 
however,  assert  that  they  have  found  wheat  that  had  been 
kept  five  years,  and  rye  three  years  dd^  to  be  fit  for 
vegetation.  Wheat  of  only  one  or  two  years  old  is 
ahoiost  universally  preferred,  as  being  less  liable  to  disease. 
Most  agriculturists  are  of  a  different  opinion  as  regards 
rye,  and  prefer  quite  new  grain ;  fcH*  when  it  is  more  than 
a  year  old  they  consider  it  necessary  to  sow  it  more 
thickly  than  they  would  in  the  former  case ;  and,  oonse* 
quently,  an  equal  measure  of  seed  would  sow  a  smaller 
extent  of  ground  in  the  former  than  in  the  latter  case. 

The  seed  of  most  vegetables  keeps  good  for  a  consider^ 
able  period.  I  have  not  been  able  to  perceive  any  dete- 
rioration in  the  seed  of  vetches  when  eight  and  ten  years 
old.  All  kinds  of  seed  which  yield  oU  keep  for  a  very 
many  years,  provided  the  worm  does  not  get  into  them : 
old  linseed  is  far  preferable  to  new ;  while,  on  the  other 
hand,  new  hemp^seed  is  considered  better  than  old. 
According  to  my  own  experience,  clover-seed  keeps  very 
well  for  two  years;  it  deteriorates  on  the  third,  and 
becomes  quite  feeble  and  incapable  of  produmng  plants 
on  the  fourth.  I  have  succeeded  in  raising  good  crops 
of  spurrey  (epefffula)  from  seed  seven  years  old.  The 
properties  of  each  kind  of  seed  employed  in  agriculture 
can,  however,  only  be  developed  by  new  experiments, 
and  by  a  collection  and  recapitulation  of  those  which 
have  already  been  made.  As  almost  all  the  best  kinds 
of  seed  keep  at  least  until  the  second  year,  it  is  always 
advantageous  to  have  a  larger  stock  in  hand  than  will  be 
required  for  one  year's  consumption,  especially  of  autum* 
nal  grain,  as  by  this  means  the  fanner  is  enabled  to 
choose  the  most  favourable  period  for  sowing  his  land. 
It  must  not,  however,  be  understood,  that  we  mean  to 
advocate  the  practice  of  saving  the  grain  of  those  years 
ill  which  the  crops  have  not  become  properly  matured ; 
for  then,  as  has  already  been  stated,  it  is  not  fit  for  seed. 
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Bftt  if,  when  such  years  occur,  the  farmer  happens  to 
possess  a  store  of  seed  left  from  the  preceding  year,  he 
may  consider  himself  very  fortunate. 

It  is  of  the  utmost  importance  that  the  grain  should 
be  carefully  separated  from  all  those  seeds  of  weeda 
which  may  be  mixed  with  it,  as  weU  as  from  all  the 
imperfect  grains  which  may  exist.  This  may  be  effected*-* 

Istly.  By  winnowing  the  seed,  or  throwing  it  into  the 
air  (as  is  the  practice  in  some  countries,  in  order  to  sepa- 
rate the  grain  from  the  husk  and  the  dust) ;  the  grain 
which  has  fallen  furthest  off  is  then  chosen  for  seed. 
This  operation  may  also  be  performed  by  means  of  a 
ventilator,  or  a  kind  of  mill  which  separates  the  heavier 
from  the  lighter  grain,  and  from  the  seeds  of  weeds. 

2ndly.  By  means  of  sieves,  of  which  we  must  have  a 
variety,  pierced  through  with  holes  of  all  sizes ;  the  seed 
of  weeds  is  smaller  than  grain,  and  all  the  Uttle  abortive 
grams  fall  through  the  sieve,  while  all  that  is  properly 
developed  is  retained.  Seeds  of  a  different  class,  and 
which  are  larger  than  the  grain,  must  subsequently  be 
separated  fr^m  the  latter,  by  means  of  other  sieves  which 
retain  the  grain. 

Srdly.  By  washing,  throwing  the  seed  into  vats  filled 
with  water,  in  which  they  are  afterwards  stirred  about. 
All  the  heterogeneous  matter,  as  well  as  those  lightgrains 
which  swim  on  the  surface,  are  then  removed.  This  is 
by  far  the  best  way  of  getting  rid  of  the  seed  of  the 
wild  mustard  {mnapis),  and  that  of  several  other  weeds. 
Immediately  after  this  operation,  all  the  grain  which  haa 
been  immersed  must  be  spread  out  to  <£y,  if  we  would 
not  have  it  sustain  any  damage. 

This  process  must  not  be  confounded  with  the  practice 
of  moistening  the  seeds,  and  then  keeping  them  in  a  state 
of  humidity,  in  order  to  accelerate  the  germination  of 
them,  and  then  burying  them;  this  practice  has  long 
existed  among  gardeners.  It  has  idso  been  recom- 
mended that  ttiis  mode  of  proceeding  should  be  appUed 
to  arable  land,  especially  when,  at  the  sowing  season,  the 
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earth  is  extremely  dry.  But  I  cannot  deny  that,  in  my 
opinion,  it  is  particularly  at  this  period  that  such  a  prac- 
tice would  be  fraught  with  most  danger;  for,  if  the 
drought  should  continue  after  all  the  moisture  has  evapo- 
rated, or  been  absorbed  from  the  germinating  seed,  this 
latter,  or  the  young  plant  it  has  produced,  must  neces- 
sarily become  parchea  and  die ;  therefore,  it  is  far  better 
for  tiie  seed  to  remain  in  the  earth  without  germinating, 
until  sufficient  rain  falls  to  impregnate  it  with  moisture, 
and  call  forth  its  vitality.  It  is  true,  that  where  mois- 
ture, comes  opportunely,  the  above  plan  may  prove  suc- 
cessful ;  for  tne  seeds  will  germinate  and  shoot  up  much 
more  rapidly  than  they  would  have  done  had  they  been 
put  into  the  earth  dry ;  but  the  advantage  is  not  suffi- 
ciently great  to  counterbalance  the  risk ;  at  all  events, 
recourse  should  only  be  had  to  this  practice  when  the 
sowing  has  been  so  much  retarded,  that  there  is  no 
longer  any  danger  of  the  earth  becoming  so  dry  as  to 
parch  the  seed. 

Divers  methods  of  heating  or  swelling  the  seeds  have 
also  been  reconmiended,  for  the  purpose  of  accelerating 
and  strengthening  the  process  of  germination.  We  shall 
speak  elsewhere  of  those,  the  object  of  wluch  is  to  pre- 
serve the  grain  from  smut  and  other  diseases ;  at  present 
we  shall  only  occupy  ourselves  with  those  means  which 
have  for  their  object  the  stimulating  or  strengthening  the 
principle  of  vegetation. 

(a).  The  drainage  from  dung-hills,  lime  water,  wood- 
ash  water,  salt  water,  &c.,  these  being  considered  as 
active  manures  which  place  the  young  plants  in  direct 
contact  with  aliments  peculiarly  adapted  to  their  nature, 
tend  to  accelerate  vegetation,  and  give  to  these  plants 
sufficient  vigour  to  enable  them  advantageously  to  com- 
bat the  injurious  action  of  whatever  may  be  around  them. 
But  theory  and  unprejudiced  experiments  combine  to 
demonstrate  the  inefficacy  of  manure  which  immediatdy 
surrounds  the  seed ;  for  the  young  plant  first  derives  its 
nourishment  from  the  seed  grain  itself;  and  when  it 
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begins  to  seek  nourislmient  through  the  medium  of  its 
roots,  the  ramifications  of  these  latter  shoot  out  too  far 
to  admit  of  their  receiving  any  nutriment  fix>m  the  sub- 
stances which  immediatdy  surround  the  husk  of  the 
seed.  These  manures,  when  thus  applied,  are  therefore 
productive  of  little  or  no  effect,  their  quantity  being  too 
insignificant  to  produce  any  sensible  effect  upon  the  soil. 

(fi).  Some  persons  have  also  recommended  for  this  pur- 
pose divers  substances  which  contain  oxygen,  and  even 
some  acids,  particularly  oxygenated  muriatic  acid,  sul- 
phuric acid,  cinnabur  and  other  oxides  of  lead,  sulphate 
of  iron  (green  copperas),  nitre  (saltpetre),  nitric  acid,  sul- 
phuric acid,  and  arsenic.  Many  of  these  substances  have 
been  used  for  a  considerable  period,  long  before  it  was 
discovered  that  oxygen  and  those  matters  which  from 
being  surcharged  with  that  acid  easily  separate  from  it, 
act  as  violent  stimulants  on  the  germinating  properties 
of  seeds;  since  that  discovery,  the  attention  of  many 
scientific  men  has  been  directed  to  this  point.  However 
incontestible  the  fact  may  be,  that  oxygen  possesses  the 
faculty  of  accelerating  vegetation,  many  carefully-con- 
ducted experiments  have  shewn,  that  tins  excessive  sti- 
mulation of  the  germ  of  the  young  plant  is  far  from  being 
productive  of  benefit,  but  rather  tends  to  predispose  the 
plant  to  weakness  and  disease. 

Both  theory  and  experience  incline  us,  therefore,  no 
longer  to  advise  the  employment  of  these  means,  and 
especially  as  it  is  difficult  to  ascertain  to  what  extent  they 
may  be  used,  and  how  they  may  be  employed  on  an  ex- 
tensive scale  so  that  each  seed  shall  receive  its  due  pro- 
portion. 

Several  agriculturists  have  endeavoured  by  the  use  of 
these  substimces  to  keep  off  and  destroy  insects  and 
birds ;  but  the  common  steeps  of  this  nature  do  not  pro- 
duce the  desired  effect ;  and  it  is  dangerous  to  employ 
poisonous  ones,  particularly  such  as  contain  arsenic  in 
sufficiently  powerfol  proportions  to  ensure  the  attainment 
of  the  desired  object. 

Each  separate  kind  of  grain  has  a  certain  period  of 
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time,  longer  or  shorter,  during  which  it  ought  to  lay  in 
the  earth  in  order  fully  to  develop  itself  and  ensure  its 
producing  perfect  plants.  The  success  of  the  crop  very 
often  depends  entirely  on  a  favourable  time  being  chosen 
for  placing  the  seed  in  the  ground.  But  aa  the  success 
ftf  tiiis  choice  depends  upon  the  state  ctf  the  weather  and 
temperature  ditrmg  the  period  of  vegetation,  tiie  farmer 
will  never  be  able  with  certainty  to  determine  the  best 
time  for  getting  the  seed  iuto  the  ground.  He  must  be 
chiefly  guided  by  the  dryness  or  humidity  of  the  air  and 
of  the  soil,  and  thus  endeavour  to  select  that  state  which 
he  knows  to  be  most  favourable  to  each  kind  of  grain. 
Rye,  barlejr,  and  buck-wheat  require  a  dry  and  warm 
soil  to  favour  their  first  germination;  others,  on  the 
contrary,  as  wheat  and  oats,  require  more  moisture. 
Much  is  already  gained  if  only  in  this  respect  the 
favourable  moment  has  been  seized ;  and  there  will  be  a 
far  more  reasonable  hope  of  the  harvest  being  successful 
when  the  sowing  has  taken  place  under  such  favourable 
auspices,  than  there  ever  can  be  when  it  has  been  per-i 
formed  under  different  circumstances.  It  has  often  been 
remarked  that  certain  states  of  the  weather  and  of  tem- 
perature are  particularly  propitious  to  the  operation  of 
sowing.  In  the  spring,  when  the  atmosphare  is  loaded 
with  fogs,  which,  particularly  at  sunrise  and  early  in  the 
morning,  give  to  the  boundaries  of  the  horizon  an  appa- 
rently undulatory  motion,  so  that  the  rising  sun  appears, 
in  the  language  of  the  people,  ^*  to  dance.''  When  this 
is  the  case,  large  barley  may  be  sown  with  peculiar  advan-^ 
tage.  Many  agriculturists  attribute  great  advantages  to 
the  seed  being  brought  in  contact  with  the  dew,  and, 
consequently,  recommend  that  the  sowing  should  be 
performed  towards  evening,  and  the  seed  not  covered 
until  the  following  morning;  but  this  can  only  be 
mane^ed  when  the  nights  are  warm.  If  there  is  any 
danger  of  white  frost  coming  on,  the  seed  must  be 
covered  at  once. 

Many  agriculturists  give  it  as  their  decided  opinion 
that  the  seed  should  be  got  into  the  ground  at  the  earliest 
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period  at  which  the  operation  can  be  performed,  and  as 
quickly  as  possible.  But  by  acting  up  to  this  maxim  in 
tiie  fullest  extent  of  its  meaning,  we  shall  run  the  risk  of 
sustaining  great  loss,  especially  if  we  neglect  those  con- 
siderations which  have  reference  to  the  state  of  the  soil 
and  the  temperature.  In  aU  cases,  however,  everything 
should  be  kept  in  readiness  to  embrace  the  first  favour- 
able moment.  The  English  have  a  saying,  ^'  You  had 
better  be  out  of  temper  than  out  of  season.'^  What  is 
chiefly  to  be  avoided  is  the  neglecting  a  suitable 
amount  of  piepaation  from  a  desire  to  80W  early. 

Formerly  the  moon  was  supposed  greatly  to  influence 
the  period  of  sowing ;  certain  seeds  were  to  be  put  into  the 
earth  during  the  moon's  increase,  others  during  its  decrease* 
The  rules  appertaining  to  this  theory  had  almost  been  for^ 
gotten,  when  a  skilful  and  experienced  American  gardener 
revived  them  by  relating  his  own  experience  and  experi- 
ments, and  he  brought  over  several  Englishmen  to  his 
opinion.  A  natural  philosopher  seeks  to  explain  the  in- 
fluence of  the  moon,  bv  saying  that  the  uninterrupted 
action  of  light  which  taKcs  place  when  the  moon  sMnes 
throughout  the  whole  night  may  possibly  be  injurious  to 
plants  during  their  period  of  germination,  siace  it  is  a 
well-known  &ct  that  light  is  not  favourable  to  plants 
which  are  in  this  state.  It  will  be  advisable  to  wait  until 
this  system  is  confirmed  by  a  greater  number  of  facts 
and  experiments  before  we  allow  ourselves  to  be  at  all 
influenced  by  it. 

Each  kind  of  seed  ought  only  to  have  a  covering  of 
earth  of  such  a  depth  as  is  suitable  to  its  nature.  So 
long  as  this  depth  is  not  exceeded,  there  is  no  doubt  but 
that  the  seed  vnll  shoot  the  better  for  being  placed  at  a 
considerable  depth  below  the  surface,  because  it  there 
finds  the  necessary  moisture,  and  the  young  shoots  which 
are  given  off  from  its  roots,  nm  less  risk  of  being  parched, 
deprived  of  earth,  or  destroyed  by  frost.  But  too  thick 
a  covering  might  very  possibly  entirely  prevent  the  ger- 
nnnation,  or,  at  any  rate,  present  too  great  an  obstacle  to 
the  putting  forth  of  the  seminal  leaves,    As  a  general 
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principle  it  may  be  admitted  that  the  larger  the  seed,  the 
thicker  is  the  covering  it  can  bear ;  while  very  fine  seeds 
will  only  bear  a  light  covering  of  earth. 

There  are  three  methods  of  covering  up  the  seed  in 
agricultural  operations : 

;  1.  By  sowmg  under  furrows^  and  burying  the  seed  by 
ploughing. 

*  2.  By  sowing  upon  furrows,  and  burying  the  seed 
with  a  harrow. 

t :  3.  By  sowing  in  land  which  has  been  ploughed  and 
harrowed,  and  burying  the  seed  by  a  second  harrowing, 
or  by  passing  a  roller  over  it. 

Ana  to  these  we  may  add  a  fourth,  viz. : — 

4.  By  burying  the  seed  with  a  drill,  or  some  machine 
of  the  land. 

The  depth  at  which  the  seed  ought  to  be  buried,  and 
the  choice  of  the  manner  of  covering  it,  depend  as  much 
upoii  the  actual  nature  of  the  seed,  as  upon  the  state  of 
the  soil  and  temperature.  All  kinds  of  seed  require  to 
be  mpre  covered  in  dry  than  in  moist  seasons.  We  must 
allow  ourselves  to  be  guided  by  this  fact ;  carefully,  how- 
ever, avoiding  all  extremes,  as  it  is  possible  that  the  tem- 
perature may  change  immediately  arter  the  seed  has  been 
sown ;  and  then,  if  heavy  showers  should  happen  to  fall, 
those  seeds  which  have  been  placed  deep  in  the  earth 
will  be  very  likely  to  be  smothered.  The  drill,  or  a 
similar  machine,  is  the  best  instrument  which  can  be  made 
use  of  for  covering  the  seed,  because  it  enables  us  at 
once  promptly  and  securely  to  sow  to  a  greater  or  less 
depth  as  seems  best.  In  the  course  of  this  chapter  we 
will  consider  the  nature  of  each  kind  of  seed.  Jfor  the 
present  we  shall  merely  observe,  that  among  the  seeds  in 
most  general  use,  vegetables,  wheat,  barley,  and  oats 
require  to  be  welt  covered ;  while  rye  and  buck-wheat,  on 
the  contrary,  do  not  admit  of  being  placed  so  deep  in  the 
earth :  there  is  always  great  danger  in  sowing  the  latter 
imder  fiurows  when  there  is  any  possibility  of  wet  weather 
ensuing. 

Some  agriculturists  have,  in  order  that  they  may  pro* 
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ceed  with  more  certaini  y,  adopted  the  practice  of  burying 
one  half  their  seed  under,  and  sowing  the  other  upon  the 
furrow.  I  do  not  consider  that  it  is  of  much  consequence  as 
regards  autumnal  sowing,  whether  or  not  this  method  is 
employed ;  and  it  may  often  prove  beneficial  to  the  agricul- 
turist to  act  upon  it,  especiauy  if  he  is  not  inclined  to 
devote  much  manual  labour  to  the  operation.  But  when 
it  is  applied  to  the  spring  sowing,  the  most  deplorable 
results  have  ensued,  because  by  means  of  it  the  seed  is 
divided  into  two  portions  in  point  of  vegetation,  and  this 
difference  is  perceptible  even  up  to  the  period  of  its  at- 
taining full  matunty. 

It  is  always  necessary  to  pay  very  great  attention  to 
the  sowing  of  small  seeds,  such  as  clover-seed,  for  they 
may  when  covered  by  harrowing  easily  become  too  deeply 
embedded  in  the  earth ;  not  but  that  they  require  to  be 
well  surrounded  with  mould  to  ensure  their  germination^ 
unless  the  weather  happens  to  be  extremely  favourable. 
We  shall  return  to  the  consideration  of  this  subject  when 
we  come  to  speak  of  the  cultivation  of  each  kind  of 
produce  separately. 

Of  all  the  questions  relating  to  this  point,  the  most 
difficult  to  solve  are  those  of  the  average  depth  at  which 
to  sow,  the  quantity  of  seed  which  ought  te  be  put  into 
the  earth,  and  where  the  ground  should  be  sown  thicklv 
and  where  scantily.  As  the  expressions  ''  to  sow  thickly ' 
or  "  scantily"  are  absolutely  relative,  we  must  first  of  all 
determine  what  we  mean  by  them ;  and  this  is  not  diffi- 
cult, since  we  find  a  very  great  uniformity  of  opinion  in 
almost  all  nations  and  climates  respecting  the  quota  of 
seed  which  ought  to  be  sown  on  a  given  space.^  The 
medium  quantity  is,  if  w^e  reduce  the  land  and  the  seed 
to  our  measure,  between  eighteen  and  twenty  metzen  of 
Berlinf  per  acre ;  this  measure  apphes  to  every  kind  of 


*  Here  our  excellent  author  is  in  error :  Bach  an  nnifomilty  does  not  exist. 
Hie  quantity  of  seed  which  I  haye  seen  used,  and  have  myself  allowed 
for  a  given  spaee  on  ray  lands  in  Italy,  is  but  exactly  the  half  of  what  is 
ordinarily  used  on  the  borders  of  the  Lake  of  Genera.— -Frbkoh  Travb. 

t  A  «metien"  in  100  EngUah qmurtfln. 
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grain  but  oats,  whioh  are  usuaDysown  one«qaarter  or 
one-half  less  thickly.* 

If  there  were  any  means  of  spreading  the  seed  uni- 
formly over  the  land,  and  eadi  grain  produced  a  plant, 
such  a  quantity  of  seed  would  be  excessive.  Count 
Podevil,  in  his  account  of  his  agricultural  experiments, 
has  calculated,  that  where  this  quantity  of  seed  is  used, 
each  square  foot  of  ground  receives  ninety-one  grains  of 
rye ;  and  states,  that  on  examining  one  of  the  thickest 
covered  portions  of  the  field,  he  has  found  only  thirty-two 
plants  growing.  It  appears  to  me  impossible  that  even 
that  number  could  attam  to  maturity,  for  there  could  not 
be  sufficient  room  or  nourishment  for  them  on  so  small  a 
space ;  at  any  rate  they  would  put  forth  no  suckers,  nor 
would  each  plant  produce  more  than  one  ear.  I  have 
often  observed  that  in  very  fine  com  crops,  where  the  ears 
were  large  and  fiill,  although  not  sufficiently  so  to  cause 
them  to  be  laid,  and  which  have  yielded  a  produce  far 
exceeding  that  which  might  be  expected  from  the  fruit- 
fulness  of  the  soil,  there  were  not  more  than  five  or  six 


*  The  proportion  of  ioed  reqalsite  for  dlfFerent  crops  and  di£fbrent  boiIs, 
the  advantage!  of  changing  the  feed,  and  of  varying  the  ordinary  quantity 
employed,  are  all  themes  to  which  considerable  and  lengthened  attention 
might  be  profitably  devoted  by  the  farmer.  We  have  little  doubt  that  on 
many  soils  the  proportion  of  seed  usually  applied  for  the  cereal  grasses  might 
be  profitably  diminished  one^half.  There  is  a  very  excellent  pamphlet  by  Mr. 
Hewitt  Davis,  on  '*  the  advantages  of  diminishing  the  quantity  of  seed," 
which  the  fiirmer  may  consult  with  advantage.  The  following  table  gives  the 
ordinary  proportions  employed  in  England  (Joh7i8on*s  Farmers*  Sneyclo- 
p(B<Ua) :-« 


Wheat 

Oats 

Barley  •.... 

Rye 

Beans. ••••• 

Peas 

Tares  .••• 

Buckwheat  •  •  •  • 

Clover,  Red 

Clover,  White!  f 

Trefoil I  Mixed  I 

Red  Clover  •  •  r  seeds.  ) 
Rye  Grass. ..J  (^ 

Turnips ,»., 

Mangel-wnnel 

jr otatoes  ••••••••  ^««ji«» 


Thne  of  Sowing. 
Sept  to  Dec. . . . 
Feb.  to  April  •  • 
Feb.  to  May  • . . 
Aug.  and  Sept. 
Nov.  to  March  • 
Jan.  to  Mareh. . 
Aug.  to  March . 

May  

March  and  April 

Ditto 

Ditto 

Ditto 

Ditio 

May  to  Aug.... 
April  and  May. 
llaroh  to  June. 


Broadcast. 

DriU. 

2(  to  S|  bush. 

2  to  3  bush. 

4to6 

Slto4i 

2ltodi 

dto4 

3|to3| 

2to3 

dto4 

2|to9| 

d|to4i 

3to4 

2|to3 

2  to  21k 

dtoai 

2 

12  to  16  lbs. 

10  to  14  lbs. 

8  to  4  lbs. 

2  lbs. 

2  lbs. 

Ipeck 

2  to  albs. 

Uto21bs. 

•« 

— 

Dibbler. 
I{to2b8h 
4  to  8 


2to8 
3 


—         20to25 
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plants  on  each  square  foot  of  ground ;  and,  indeed,  my 
general  experienoe  leads  me  to  be  of  opinion  that  they 
cannot  thnve  if  they  are  much  thicker,  for,  wherever  a 
greater  number  of  plants  spring  up,  the  weaker  ones  dis- 
appear, and  only  the  more  vigorous  arrive  at  maturity. 

But  as,  in  the  ordinary  process  of  sowing,  it  is  im- 
possible to  ensure  the  seeds  being  uniformly  dispersed, 
and  can  still  less  expect  every  plant  to  succeed,  we  cannot 
be  at  all  guided  by  these  statemoits,  however  true  they 
maybe;  therefore  the  sowing  should  always  be  suffi*- 
dently  thick  to  leave  no  spot  scantily  suppUed  with 
seed,  and  then  either  trust  to  natnre  to  thin  the  plants  on 
those  spots  where  they  may  be  too  thick,  or  dear  it  sub- 
sequently by  hand.  As  experience  has  pretty  generally 
detennined  the  measure  of  seed,  which,  according  to  the 
ordinary  mamier  of  sowing,  is  the  most  suitable,  and  as 
those  who  have  endeavoured  to  reduce  that  quantity  have 
generally  been  far  from  successful,  so  long  as  they  per- 
sisted in  adhering  to  that  reduction,  the  agnculturist  will 
do  well  to  adhere  to  the  old  proportion. 

But  if  the  method  of  sowing  can  be  sufficiently  im« 
proved  to  enable  us  to  calculate  upon  the  seed  being 
uniformly  dispersed,  and  if  the  mode  of  burying  the  seed 
can  be  so  contrived  as  to  ensiu^e  each  grain  bemg  placed 
exactly  at  a  proper  depth,  the  success  of  the  crop  may 
be  thus  rendered  more  certain ;  and  if,  at  the  same  time, 
the  richness  of  the  soil  leads  us  to  entertain  well  grounded 
hopes  that  each  plant  will  put  forth  several  suckers,  it  is 
evident  that,  at  least,  half  the  seed  may  be  saved. 

The  sreater  or  lesser  quantity  of  seed  to  be  sown 
should  therefore  be  determined. 

1.  By  the  skill  of  the  sower,  as  upon  this  depends  the 
uniformity  and  equality  with  which  the  seed  wul  be  dis- 
persed over  the  surface  of  the  soil. 

2.  By  the  goodness  of  the  seed,  or  by  its  being  such 
as  leads  us  to  believe  that  a  very  great  majority  of  the 
grains  will  produce  healthftd  plants  likely  to  attain  ma- 
turity, 

8.  By  the  temperature  being  faYOurable  or  unfavour- 
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able  to  the  sowing ;  and  by  the  state  of  the  moisture  of 
the  atmosphere  and  soil  being  more  or  less  advantageous 
to  the  kind  of  grain  which  is  to  be  sown. 

4.  By  the  firmness  or  looseness  of  the  soil,  and  the 
state  in  which  it  is  at  the  time  the  seed  is  sown ;  and 
whether  such  a  state  is  likely  to  be  fetvourable  or  not  to 
the  process  of  germination,  and  the  striking  out  of  the 
roots  of  the  plants. 

5.  By  the  fertility  and  richness  of  the  soil,  and  its 
adaptation  to  the  nature  of  the  produce  to  be  sown  in  it; 
as  this  latter  point  may  have  considerable  influence  upon 
the  development  and  success  of  the  plants. 

6.  By  uie  period  at  which  the  sowing  takes  place. 
Early  sowings  fetvour  the  growth  of  suckers,  and  this 
growth  then  takes  place  before  the  plants  acquire  stalks. 
This  point  is  of  so  much  importance  that,  in  some  kinds 
of  gram,  only  half  as  much  seed  need  be  used  when  the 
sowing  takes  place  in  July,  as  would  be  required  if  that 
operation  was  performed  in  October. 

By  duly  weighing  all  these  considerations,  a  clever 
agriculturist  will  be  enabled  to  determine  whether  to 
diminish  or  increase  the  amoimt  of  seed  to  be  put  into 
the  ground,  without  troubling  himself  with  any  of  those 
theories  which  advocate  the  seed  being  sown  thickly  on 
rich  land,  and  scantily  upon  poor  land,  or  vice  versa. 

Among  the  greater  number  of  those  agriculturists  who, 
in  tilling  their  land,  blindly  follow  one  old  routine,  we  find 
a  greater  inclination  to  augment  than  to  dinunish  the 
quantity  of  seed.  This  proceeds  partly  from  a  prejudice 
in  favour  of  the  maxim,  which  inculcates  the  doing  of  too 
much  rather  than  too  httle ;  and  partly  from  the  fact,  that 
in  the  early  stages  of  their  growth  and  vegetation,  thickly 
sown  plots  have  always  a  finer  appearance  than  those 
which  are  thinly  sown.  I  have  always  observed  that 
persons  are  gratified  by  the  siffht  of  thickly  covered 
fields,  although  it  must  have  been  evident  that  the 
greater  number  of  plants  must,  of  necessity,  be  stifled  and 
perish,  in  order  to  leave  room  for  the  others  to  arrive  at 
maturity.    In  their  reciprocal  struggle,  the  plants  always 
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weaken  each  other ;  and  hence  a  period  always  arrive8> 
when  those  thickly  covered  fields  assume  a  yellowish 
tint.  If  the  weather  be  unfavourable,  whole  patches  of 
vegetation  perish>  and  vacant  spots  are  left  where  there 
were  previously  the  greatest  number  of  young  plants. 
I  do  not  deny  that  the  plants  which  perish  afterwards 
serve  as  manux^  to  those  which  remain^  but  this  is  a  very 
expensive  kind  ^  manure ;  and  it  not  unfrequently,  espe- 
cituly  in  autum.  d  sowings,  causes  a  general  putrefac- 
tion. 

The  principal  n  >tive  usually  assigned  for  sowing  the 
seed  very  thickly  u  the  necessity  of  stifling  weeds ;  but  I 
cannot  say  that  I  e  er  found  it  productive  of  this  result. 
A  plant  which  thro>  s  out  numerous  strong  suckers,  with- 
out, however,  forming  a  compact  tissue  on  the  soil,  com- 
presses the  weeds ;  but  this  is  not  the  case  with  thickly  sown 
plants.  If  the  soil  and  the  temp^titure  are  more  favour- 
able to  the  seeds  of  weeds  contained  in  the  soil  and 
mixed  with  the  grain  than  they  are  to  the  kind  of 
grain  which  has  been  sown,  the  weeds  shoot  up  as  well 
as  the  com,  and  often  maintain  their  place  better.  The 
excessive  thickness  of  the  com  is  in  itself  sufficient  to 
prevent  it  firom  v^tating  qipckly.  There  is  an  ex- 
ample of  this  in  the  marshes  of  the  Oder,  where  twice  the 
usual  quantity  of  oats  is  generally  sown,  often  as  much 
as  three  bushels  (scAefels)  of  seed  are  allowed  per  acre,  and 
yet  the  weeds  are  there  as  abundant  as  in  any  other  place : 
they  always  dispute  the  ground,  particularly  with  com ; 
and  the  temperature,  according  as  it  favours  the  one  or 
the  other,  decides  the  mastery,  unless  these  weeds  are 
torn  up  by  the  hand,  an  operation  which  most  small 
fanners  undertake.  I  adhere  firmly  to  my  practice  of 
sowing  one-half  as  thickly  as  my  neighboiu*s,  and  can 
safely  say  that  I  do  not  suffer  more  from  weeds  than  they 
do ;  nor  have  I  ever  yet  found  myself  reduced  to  the 
necessity  of  laying  down  my  arable  land  as  pasturage  on 
account  of  the  weeds  having  gained  the  ascendancy. 
}n  fact,  th^  ordinary  quantity  of  seed  is  sufficient  to  cover 
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the  soil  so  completely  that  each  spot  will  bear  a  more  than 
adequate  number  of  plants.  The  only  kind  of  grain 
which  I  sow  more  thickly  than  any  other  is  oats  upon 
fallow  or  newly  broken  pasture  ground,  and  that  becaose 
then  every  grain  does  not  &11  on  a  place  where  it  am 
germinate. 

The  processes  of  sowing  vary  infinitely,  and  it  is 
scarcely  possible  to  give  a  verbal  description  of  them ; 
but  this  operation,  however  performed,  is  always  an  im- 
portant one.  The  best  mode  of  proceeding  is,  doubtless, 
that  which  is  termed  the  broad-^iast  sawingf,  in  which  the 
sower  throws  the  seed,  as  he  goes  up  the  field,  to  the  left 
with  his  right  hand,  and  as  he  retiuns  to  the  right  with 
his  left  hand,  or  else  he  walks  on  the  edge  of  the  fur- 
row and  casts  it  with  the  wind  each  time  coming  along 
the  edge  of  that  portion  of  land  which  was  sown  by  his 
preceding  cast ;  but  this  kind  of  sovring  requires  very 
great  nicety  and  some  skill  on  the  part  of  the  sower. 
But  the  wind  must  be  well  observed,  and  the  extent  of 
its  power  calculated.  In  all  cases  that  mode  of  sow- 
ing is  best  in  which  the  sower  is  most  skilled,  and  there 
is  always  some  risk  in  adopting  a  new  one  until  the  man 
has  practised  it  carefully. 

It  is  a  generally  acknowledged  fact  that  the  sower  is 
one  of  the  most  important  of  eSl  the  agricultural  labourers ; 
many  agriculturists,  however,  attach  Uttle  or  no  impor- 
tance to  the  selection  of  him,  and  entrust  this  operation 
to  any  day-labourer  or  servant.  They  even  go  so  flEur  as 
to  set  him,  as  his  day's  task,  a  certain  quanti^  of  grain 
to  sow ;  this  the  man  likes  well  enough,  for  it  is  very 
easy  for  him  to  cast  a  great  quantity  of  seed  into  the 
earth.  In  most  farms  an  excesisive  quantity  of  seed  is 
used  compared  with  the  extent  of  land  sown,  and  it 
becomes  necessary  to  sow  thickly  in  order  to  make  up  for 
the  badness  of  the  sowing.  If  it  be  desbed  to  fix  upon 
some  sort  of  rule  for  guidance,  let  the  quantity  of  seed  be 
based  upon  the  extent  of  land  to  be  sown ;  and,  first  of 
all,  let  a  skilful  sower  be  secured;  and  care  taken  that  he 
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shall  not  be  too  much  hurried^  but  kept  in  a  humour 
to  do  his  work  properly. 

It  has  often  been  asked  how  much  work  a  sower  can 
do  in  a  day :  Be  Munchausen  has  calculated  this  in  his 
first  volume  of  « The  Father  of  a  Family/'  But  we 
ought  to  be  satisfied  if  a  sower  sows  eighteen  acres 
per  day.  This  is  undoubtedly  the  least  that  a  man  of 
ordinal^  activity  ought  to  get  through,  and  I  have 
met  with  many  skilfdl  sowers  who  will  get  through 
twice  as  much.  But  the  action  of  sowing  is  veiy 
fatiguing;  and  a  man  who/ by  the  uniform  and  equal 
manner  in  which  he  disperses  the  seed,  saves  a  great 
deal,  has  some  claim  upon  our  consideration.  K  he 
be  neglectful,  he  should  oe  immediately  discharged:  it 
is  in  the  utmost  degree  necessary  that  the  skill  of  the 
sower  should  be  ascertained,  since  on  that  depends  the 
nature  and  extent  of  the  preparation  which  must  be 
made  for  covering  the  seed. 

On  very  large  farms  two  sowers  often  walk  side 
by  side,  and  ad;  at  once;  but  these  men  should  be 
accustomed  to  act  in  unison,  otherwise  harm  rather  than 
good  will  result  firom  the  practice.  For  my  own  part,  I 
prefer  assigning  to  each  sower  his  own  separate  space. 

Still  greater  skill  and  more  attention  is  requisite  to  sow 
fine  seeds,  and  sprettd  them  uniformly  and  in  small  quan-* 
tities  over  the  ground,  than  is  in  the  sowing  of  grain ; 
this  operation  ought  only  to  be  confided  to  persons  who 
are  conversant  with  it. 

The  difficulty  which  has  been  experienced  in  certain 
localities  of  finding  good  sowers,  has  rendered  the  drill 
ploughs  or  sowing  machines  particularly  valuable.  Several 
nave  been  invented  and  recommended,  but  I  cannot  say 
that  I  have  yet  met  with  any  machine  of  this  kind  which 
distributes  the  grain  tmiformly. ,  Indeed,  I  have  only  seen 
the  models,  and  have  not  witn^ed  the  performance  of 
the  operation  of  sowing  by  one  of  these  machines,  or  seen 
the  crops  sown  with  it.  Some  drill-ploughs  have  been 
invented  which  only  spread  the  seed,  while  there  are 
others  which  both  spread  and  cover  it  at  the  same  time. 
The  first  of  these  may  be  useful;  and  is  very  simple ;  the 
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others  are  complicated,  not  fo  be  depended  upon,  and  do 
not  distribute  the  seed  uniformly.  I  doubt  whether  any 
machine  whatever  can  equal  the  sowing  of  a  good  sower ; 
but  I  am  willing  to  admit  that  its  action  may  be  £ar 
preferable  to  the  performance  of  a  bad  one. 

It  is  quite  otherwise  with  drills  or  machines  intended  for 
the  purpose  of  isowing  in  rows,  for  they  deposit  the 
seed  at  regular  distances,  and  leave  intervals  of  space 
between,  which  may  either  be  hoed  or  stirred.  Without 
them  it  is  dmost  impossible  to  sow  with  any  d^ree 
of  regularity,  nor  can  the  plants  be  dispersed  in  an 
uniform  manner ;  but,  on  the  contrary,  there  will  be  an 
accumulation  of  seed  in  the  furrow — which  defects  can 
only  be  counterbalanced  by  careful  hoeing. 

Hereafter,  when  I  have  described  the  manner  of 
sowing  different  kinds  of  seed,  I  will  speak  of  some 
of  the  most  important  points  relative  to  cultivation  in 
rows. 

The  period  at  which  the  seed  shoots  up  and  begins  to 
show  itself,  depends  partly  upon  its  particular  nature,  and 
partly  upon  the  nature  of  the  soil  and  the  state  of  the 
temperature.  All  plants  present  themselves  either  with  a 
leaf,  or  in  the  form  of  an  awl,  or  with  two  seminal  lobes. 
All  gramineous  plants  rise  from  the  ground  in  the  first- 
mentioned  manner:  we  will  now  proceed  to  treat  in 
general  terms  of  the  sowing  of  that  class  of  plants. 

Taking  the  word  in  its  strictest  sense,  we  mean  by  the 
expression  com,  plants  bearing  ears  and  belonging  to  the 
gramineous  class,  and  which  we  cultivate  for  the  sake  of 
the  nourishment  contained  in  their  seed  or  grain.  It  is 
true  that  many  persons  include  imder  this  denomination 
all  the  various  kinds  of  plants  which  are  cultivated  for  the 
purpose  of  procuring  their  seed,  and  employing  it  as  an 
aliment ;  but,  as  those  we  designate  com  are  of  a  higher 
order,  and  resemble  each  other  more  than  they  do  any 
other  kind  of  plant,  we  shall  apply  this  denomination 
solely  to  those  which  belong  to  the  genus  of  gramineous 
plants  properly  so  c^ed. 

It  has  not  yet  been  ascertained  in  what  place  com 
grows  spontaneously,  or,  indeed,  whether  any  countries 
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exist  in  which  such  is  the  case;  for  nothing  exists  to 
prove  that  it  has  been  anywhere  met  with  growing  wild. 
This  circumstance,  and  the  probability  that  it  is  very 
much  changed  fix>m  its  primitive  state,  apply  in  common 
to  it  and  to  domestic  animals,  both  of  which  have 
appeared  in  all  climates  wh^re  man  has  been^  and  have 
accommodated  themselves  to  all  the  various  changes  and 
modes  of  human  existence. 

If  we  consider  them  in  an  economical  point  of  view, 
they  are  distinguished  &om  other  gramineous  plants  by 
then*  seeds,  which  are  larger  than  those  of  other  plants, 
and  full  of  flour,  and  it  is  this  reason  which  induces  us 
to  cultivate  them ;  the  seeds  of  various  other  gramineous 
plants  are  equally  nourishing,  and  of  a  similar  nature, 
and  are  occasionally  employed  as  food,  as,  for  example, 
tares. 

It  appears  that  they  were  originally  annuals  in  warmer 
climates.  Some  of  them  only  have  been  habituated  by 
cultivation  to  pass  the  winter  in  the  earth,  because  our 
summer  does  not  suffice  to  bring  them  to  maturity. 

They  have,  like  almost  all  the  gramineous  tribe,  a  dis- 
position to  form  tufts,  and  to  multiply  themselves  by 
throwing  off  suckers  and  knots  of  new  roots,  which  latter 
again  produce  new  offsets,  particularly  when  new  earth 
has  been  piled  round  these  shoots,  and  the  growth  of  the 
stems  stopped.  By  carefully  preventing  these  latter 
from  growing  up,  it  is  possible  to  preserve  them  for 
several  years,  and  oblige  them  to  form  a  thick  turf. 

Thev  may  be  made  to  produce  an  enormous  quan- 
tity 01  seed  by  thus  encouraging  their  multiplication, 
making  them  throw  off  suckers,  and  then  separating  and 
replanting  their  offsets.  It  is  thus  that  the  Irishman, 
Millar,  procured  in  one  year  21,109  ears,  and  in  these 
ears  576,840  grains  of  com,  from  one  grain  which  he 
planted  in  June,  and  from  which,  at  different  times 
during  the  following  spring,  he  obtained  offsets,  which 
he  planted ;  and  he  was  of  opinion  that,  if  he  had  tried, 
he  might   still  further  have    increased   this    quantity. 

VOL.   II.  A  A 
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Several  other  persons  have,  with  still  less  care,  obtained 
frome  one  single  grain  40,000  grains  in  one  year  only ; 
so  that  it  is  laughable  to  hear  persons  talk  of  the  seed 
being  multiplied  80  or  100  tiines^  as  if  that  were  some^ 
thing  extraordinary. 

These  gramineous  plants  always  extend  innumerable 
fibres  from  their  roots  to  the  superficies  of  the  soil,  and 
bind  it  together  by  the  tissue  thus  formed ;  they  likewise 
ramify  considerably  in  the  depth  of  the  soil,  wherever 
they  find  loose  and  rich  earth. 

All  sorts  of  com  or  grain  contain  constituent  parts  of 
a  similar  nature ;  but  which  vary  in  their  proportions^ 
and,  in  some  sorts,  in  their  combinations. 

The  first  of  these  constituent  parts  is  gltden.  This 
substance  was  first  of  all  discovered  in  wheat,  and  attri- 
buted to  that  kind  of  grain  only  \  but  it  has  since  been 
found,  although  in  a  lesser  quantity  and  more  closely 
united  with  the  starch,  in  other  kinds  of  grain.  This 
substance  is  intimately  allied  with  animal  matter ;  it  is 
composed  of  the  same  primitive  substances,  and  acts  in 
the  same  manner  when  undergoing  alteration,  or  sub- 
mitted to  the  action  of  fire.  Hence  it  forms  the  most 
essential  aliment  of  the  animal  frame,  and  the  nutritive 
properties  of  wheat  depend,  where  there  is  an  equal 
weight  of  flour,  on  the  quantity  of  this  substance  which 
the  grain  contains.  The  proportion  of  it  found  even  in 
same  kinds  of  grain  varies  greatly. 

The  second  is  starch.  This  substance  is  probably  in- 
ferior to  gluten  in  point  of  nutritive  properties.  Never- 
theless, it  is  very  nourishing,  and  appears  to  fevour  the 
digestion  of  gluten.  Instinct  strongfy  inclines  both  men 
and  animals  to  covet  it  as  food ;  and,  in  the  long  run,  it 
is  preferred  to  gluten,  which  often  tends  to  cause  illness. 
Cattle  fed  in  starch  manufactories  afford  an  excellent 
illustration  of  this. 

The  third  is  a  sweet  muciloffinous  substance,  which  is 
only  to  be  found  in  small  quantities  in  wheat ;  but  which 
increases  during  germination,  or  in  the  preparation  of 
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malt,  and  is  formed  of  starch.  It  is  by  means  of  this 
substance  that  the  grain  becomes  adapted  for  acetous  or 
vinous  fermentation ;  it  appears  to  be  akin  to  starch  in 
point  of  nutritive  properties,  and  to  assist  in  the  diges- 
tion not  only  of  gluten  but  cJso  of  starch  itself. 

In  the  natural  state  of  the  grain,  these  three  consti- 
tuent parts  are  only  blended  together.  By  the  simple 
act  of  digestion,  or  bjr  the  process  of  making  into  bread, 
th^  become  more  intimately  combined,  and  can  then  no 
longer  be  separated.  In  digestion  a  mass  is  formed 
similar  to  glue;  but  in  the  process  of  making  breads 
fermentation  takes  place  which  produces  carbonic  add, 
and  renders  this  aliment  easier  of  digestion. 

The  fourth  is  the  Auak.  This  is  composed  essentially 
of  fibrine,  which  cannot  be  dissolved  by  means  of  diges- 
tion alone;  however,  it  contains  a  somewhat  soluble 
and  aromatic  matter. 

The  fifth  is  moisture.  This  is  to  be  found  even  in  the 
driest  grain;  it  increases  the  weight  and  bulk  of  the 
grain,  although  it  diminishes  its  specific  gravity.  It 
jrields  no  nourishment,  and  is  of  no  advantage ;  but,  on 
the  contrary,  when  existing  in  too  large  a  proportion,  it 
accelerates  the  deterioration  of  the  grain,  for  which  rea- 
son grain  should  always  be  kept  dry.  The  artificial 
modes  of  drying  graon,  which  are  practised  in  the 
northern  countries  on  tiie  borders  of  the  Baltic,  by 
means  of  drying  floors  or  planks,  tend  to  preserve  the 
gram  much  longer,  especially  if  it  be  placed  in  large 
heaps,  by  which  means  it  absorbs  less  of  the  humidity 
of  the  atmosphere.  Grain  which  has  not  been  dried  in 
any  way  ought,  on  the  contrary,  to  be  exposed  in  thin 
layers,  so  that  it  may  be  generally  exposed  to  the  air ;  it 
should  be  frequently  stirred  or  otherwise  moved  about, 
in  order  that  the  moisture  which  it  contains,  as  well  as 
that  portion  which  it  attracts  from  the  atmosphere,  may 
evaporate.  Different  observations  and  experiments  tend 
to  give  rise  to  the  belief,  that  by  means  of  an  absolute 
seclusion  from  contact  with  atmospheric  air,  gram  may 
be  prevented  from  deteriorating;  but  this  cannot  be, 
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unless  it  has  first  been  thoroughly  dried*.  These  con- 
stituent parts  vary  in  their  proportions  not  only  in  the 
di£Perent  varieties  of  grain,  but  also  in  the  same  kind. 
The  temperature  of  the  season,  the  kind  of  manure 
bestowed  on  the  soil,  the  maturity  of  the  crop,  and  the 
period  at  which  the  harvest  takes  place,  all  conspire  to 
influence  the  relative  proportions  of  these  matters.  Com 
which  has  grown  on  a  humid  soil,  and  in  a  moist  tempe- 
rature, has  a  very  thick  husk,  and,  consequently,  is  not 
so  heavy  as  that  grown  under  opposite  circumstances, 
although  apparently  the  same  in  volume.  The  proper- 
tions  of  the  other  constituent  parts  vary  in  a  like  man- 
ner. Hence  it  happens  that  we  often  find  grain  grown 
in  one  year  so  much  more  nouriahing  than  that  of  others. 

The  nutritive  properties  of  grain  are  not  always  in 
exact  proportion  with  its  weight ;  the  ratio  is,  however, 
very  approximative,  and  much  more  so  than  that  of  the 
nutritive  properties  with  the  volume;  consequently,  it 
will  always  be  advisable  to  buy,  estimate,  and  employ  it 
according  to  its  weight  rather  than  its  measure.  This  is 
now  generally  admitted  with  reference  to  the  manufacture 
of  brandy  from  grain :  skilful  and  experienced  distillers 
are  always  guided  by  weight  rather  than  measure. 

The  weights  of  the  different  kinds  of  grain  vary;  a 
bushel  of  grain,  Berlin  measure,  will  weigh  as  follows : — 

Wheat fhmi  84  to  061bs. 

Rye 76  ..  66 

Spntt,  or  Bfttticdore  Bariey 66  ..  84 

SmallBarley 65  ..  70 

Siberian  Barley   74  ..  86 

Oatf 4S  ..  66 

The  produce  of  different  kinds  of  grain  depends,  where 
the  temperature  is  equal,  on  the  fruitfdlness  of  the  soil ; 
and  these  kinds  of  produce  exhaust  the  soil  in  proportion 
to  the  luxuriance  of  the  crop,  the  size  of  the  gram,  and 

*  On  tiie  borden  of  the  Adriatic,  and  in  litoationf  when  the  Inflaence  of 
the  atmosphere  and  of  Inieeti  are  yery  pnjndicial  to  grain,  I  haye  teen  wheat 
preseryed  in  walled  pits  formed  in  the  earth,  liayfaig  bat  one  orifice,  and  that 
one  hermeUcally  sealed.  A  long  sUck  is  inserted  into  this  pit,  which  rmchu 
to  the  bottom ;  and  this  is  from  time  to  time  drawn  out  to  show  the  state  of 
the  temperatore  of  the  grain  in  the  interior  of  the  pit.  If  it  indicates  heat* 
the  grain  Is  immediately  taken  ovt  to  giye  it  air.^-FBBUCH  TRAira, 
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the  quantity  of  nutritive  matter  which  it  contains.  For 
their  vegetation  and  increase  depend  in  a  great  measure,  if 
not  entirely,  on  the  nutritive  matter  suitable  to  it 
contained  in  the  soil,  but  the  proportion  of  these  required 
has  not  yet  been  determined. 

Some  persons  have  endeavoured  to  determine  the 
sum  total  of  the  produce  of  each  kind  of  grain  throughout 
entire  provinces  and  countries :  but  the  data  whence 
these  conclusions  were  deduced  were  far  too  vague  to  be 
depended  upon,  and,  consequently,  no  reliance  can  be 
placed  on  them;  much  less  can  they  be  appUed  to 
particular  cases,  and  to  certain  modes  of  cultivation. 
Thus,  when  we  take  the  average  of  several  years,  we  find 
that  our  calculations  are  sometimes  above  and  sometimes 
below  the  results  above  named. 

In  Northern  Germany,  the  average  is  usually  taken 
from  the  triennial  rotation  with  a  fallow. 

Of  whent. ...«•• •••• •••  7  boBheli. 

Bye 6 

Bailey 6 

Oats 5 

according  to  the  order  in  which  these  crops  follow  the 
last  ameUoration. 

In  countries  where  a  great  part  of  the  land  is  badly 
cultivated  and  carelessly  sown,  tliis  average  must  be  taken 
at  a  lower  rate;  only  five  bushels  per  acre  must  be 
allowed.  Schwerz^  according  to  his  notes,  which  how- 
ever cannot,  in  my  opinion,  warrant  such  a  deduction, 
states  that  the  average  in  Belgium,  per  acre,  Magdebourg 
measure — 

la  In  wheat . .  •  • •••#»• 11  '60  bushels  Berlin  measure. 

Rye IS-aS  „ 

Antomnal  barley ..•.•....  17*06  „ 

Oats 24-76  „ 

He  contrasts  with  this  several  of  the  statements  of 
Arthur  Young,  in  his  travels  through  the  north,  south, 
and  east  of  England,  and  calculates  the  general  average 
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of  the  produce  in  England  at  that  period,  viz.,  from  1760 
to  1770,  at  per  acre,  Magdebourg  measure-^ 

Of  wheat ••••••••••••••••     0'S9  bniheb,  Beriin  meunre. 

Rye • 9-58  „ 

Spring  barley •  IS'aO  „ 

Oati 14*38  M 

Hence  he  infers  the  agriculture  of  Belgium  to  be 
superior  to  that  of  England.  Taking  this  latter  as  a 
whole,  nobody  will  deny  the  truth  of  his  inference,  not 
even  the  English  themselves ;  but,  if  he  here  includes  this 
rotation,  which  was  formerly  only  practised  in  some  small 
districts  of  England,  and  which  has  not  until  lately  been 
generally  adopted,  or  if  he  means  to  infer  that  this  rota- 
tion is  not  so  good  as  any  other,  not  only  does  he  draw  a 
false  conclusion,  but  he  shows  that  he  has  not  read  Younj 
with  attention,  and  that  he  has  not  comprehended  the  en( 
at  which  he  aimed,  which  goes  directly  to  prove  that  the 
ordinary  agricultural  undertakings  in  the  provinces 
through  which  he  has  passed  are  still  very  imperfect,  and 
that  they  might  and  ought  to  be  improved  oy  a  better 
system  of  tiUage.  If  ne  had  exhibited  the  average 
produce  of  improved  farms  which  Arthur  Young  gives, 
particularly  in  those  of  his  travels,  which  were  made 
at  a  later  epoch,  when  there  had  been  several  estab- 
lished^ the  result  would  have  been  nearly  as  follows : — 

For  wheat 16  baahels  per  aere. 

Barl^ ••••• r* 18  „ 

0ats.» » U  I, 

In  those  provinces  they  do  not  cultivate  rye,  at  least  to 
any  extent. 

I  have  spoken  in  the  first  volume  of  this  work  of  the 
proportional  value  that  one  kind  of  grain  bears  to  another. 

During  the  period  of  the  vegetation  of.  cereals,  great 
attention  must  be  paid  to  those  circumstances  and  acci- 
dents which  we  are  about  to  notice,  and  to  the  making 
of  those  preparations  which  we  shall  point  out. 

So  far  as  regards  autumnal  com,  it  is  considered 
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advantageoius  for  the  plants  not  to  shoot  much  at 
first;  but,  on  the  contrary,  for  the  grain  to  lay  in 
the  earth  for  a  period  proportionate  to  the  temperature 
which  they  contam,  because  then  the  inferior  part  of  their 
germ,  the  root,  becomes  more  developed  and  gains 
strength.  I  have  remarked,  where  the  weather  is  favour- 
able and  the  soil  deep,  the  seeds  spring  up  just  three 
days  later  than  they  do  in  a  shallow  soil.  When  an 
extraordinary  state  of  dryness  in  the  soil  causes  the  seeds 
to  germinate  very  slowly,  we  cannot  regard  this  as 
advantageous ;  however,  it  is  only  injurious  on  account  of 
its  retaraing  the  vegetation  too  long.  In  the  autumn  of 
1810,  the  rye  sown  towards  the  end  of  August  remained 
in  the  ground  until  nearly  the  end  of  October,  that  is  to 
say,  seven  or  eight  weeks,  and  many  persons  thought 
that  it  would  never  spring  at  all.  It  did,  however, 
eventually  shoot  above  ground,  and  came  up  tolerably 
thick,  and  would  have  yielded  a  good  crop  of  grain  if 
the  droQ^t  had  been  less  excessive  in  the  spring,  and  it 
had  been  able  to  throw  off  suckers  as  usual.  'With 
respect  to  spring  com,  it  is  desirable,  on  the  contrary, 
that  it  should  come  of  promptly,  in  order  that  the  weeds 
may  not  gain  the  ascendancy. 

It  is  a  ffood  sign  when  com  comes  up  in  a  uniform 
manner,  whether  we  consider  it  with  relation  to  time  or 
strength.  If  it  comes  up  slowly,  and  be  unequal  in 
strength  and  colour,  that  announces  some  disease.  It  is 
more  deplorable  to  see  spring  com  shoot  up  at  twice  than 
autumnal  com,  because  the  latter  acquires  a  uniform 
appearance  more  easily  in  the  spring,  whereas  the  other 
retains  the  disparity. 

The  germ  which  first  appears  ought  to  be  of  a  deep 
colour :  if  rye,  a  brown  verging  on  red ;  if  wheat,  rather 
brown ;  if  spring  com,  of  a  deep  green ;  but  in  no  case 
should  it  be  tinged  with  yellow :  this  latter  hue  denotes 
a  disposition  to  disease,  from  which  the  plants  seldom 
recover.  The  first  leaves  which  develop  themselves 
should  be  short,2thick,  and  somewhat  obtuse  at  their 
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points,  tough,   elastic,  and  given  to  curl  and  contract 
themselves. 

After  the  development  of  the  first  leaves,  the  stalk 
forms  a  knot  above  the  root ;  this  knot  opens,  and  from  all 
sides  of  it  come  out  lateral  shoots.  The  more  perfectly 
this  takes  place,  the  more  vigorous  may  we  expect  the 
com  to  be.  These  shoots  must  not  grow  too  speedily, 
still  less  should  they  fall  or  fiade  on  account  of  weakness ; 
on  the  contrary,  it  is  desirable  that  they  should  rise  tough 
and  elastic  above  the  soil.  In  autumnal  com  I  have  fre- 
quently seen  off-sets  shooting  up  vigorously,  acquiring  a 
great  height,  and  bearing  leaves  of  a  light  green  hue, 
succeed  to  an  amelioration  of  the  soil  in  which  manure 
had  been  buried  a  short  time  before  the  sowing,  during 
moist,  wurm  weather:  this  activity  of  vegetation  was 
attended  with  the  most  deplorable  results,  and  all  that 
remained  in  the  spring  was  a  field  almost  entirely  de- 
spoiled of  vegetation.  It  i^pears  that  in  such  a  case  the 
amount  of  hydrogen  contained  in  the  plants  was  out  of 
aU  proportion  to  the  carbon  which  they  contained. 
Under  such  circumstances  as  these,  it  does  not  appear  to 
me  that  there  can  ever  be  any  disadvantage  in  the  soil 
being  richly  furnished  vnth  plants,  even  though  the  leaves 
were  to  rot  the  plant ;  for  the  plant,  protected  by  its 
lateral  off-sets,  would  remain  healthful,  and  in  the  spring 
would  resume  its  vegetation. 

The  commencement  of  winter  finds  autumnal  sowings 
in  various  conditions  :  some  of  the  kinds  of  grain  have  not 
germinated,  when  others  have  begun  to  shoot.  In  what- 
ever state  they  may  be,  I  have  never  yet  seen  them 
destroyed  by  frost.  During  the  extreme  cold  weather  of 
the  rigorous  winter  of  1802  and  1808  the  earth  was  free 
from  snow,  yet  I  could  not  perceive  that  any  plant  had 
been  destroyed;  I  had  not,  however,  any  opportunity  of 
seeing  white  wheat.  In  the  following  spring  all  the  sow- 
ings looked  wretchedly;  those  which  had  thrown  oft 
suckers  before  the  commencement  of  winter  had  lost  theii 
leaves,  which  at  first  turned  of  a  whitish  hue,  then  half  rot- 
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ted,  and  at  length  dropped  upon  the  soil :  no  new  shdoti^ 
were  perceptible.  It  was  not  until  the  end  of  April  that 
the  rye  began  to  put  forth  new  shoots ;  the  wheat  did  not 
recover  itself  until  the  end  of  May.  Up  to  that  time  the 
frost,  which  had  penetrated  the  soil  to  the  depth  of  more 
than  three  feet,  absorbed  the  whole  of  the  caloric  brought 
into  contact  with  the  soil  by  the  atmosphere.  Sub- 
sequently the  plants  shot  up  again  with  promptness  and 
vigour:  no  blanks  were  to  be  perceived,  excepting  in 
those  places  where  the  soil  had  cracked  to  such  an  extent 
as  to  render  it  dangerous  to  approach  it ;  and  even  these 
places  were  subsequently  covered  to  a  tolerable  extent 
after  beinff  closed  up  by  the  expansion  of  the  earth.  The 
lye  done,  which  hJhin  sown  ^shelving  beds  of  sand, 
wherein  it  had  thro¥m  off  no  suckers  before  the  com- 
mencement of  winter,  was  found  to  be  destroyed ;  a  strong 
easterly  wind  having  swept  away  the  sand,  and  left  the 
roots  bare. 

The  seed  is,  undoubtedly,  best  preserved  under  a  bed 
of  snow,  particularly  when  the  superficies  of  the  soil  is 
somewhat  hardened  before  the  snow  Ms.  It  continues 
to  grow  beneath  this  covering,  and  the  seed  which  has 
been  buried  for  but  a  short  time  shoots  out  and  springs 
up  beneath  the  shelter  of  the  snow.  However  cold  the 
weather  may  be,  and  however  long  it  may  last,  the  seed 
thus  covered  does  not  suffer  at  tdl  from  it ;  indeed,  the 
oddest  winters  have  always  been  followed  by  the  most 
abundant  harvests  of  autumnal  com.  Mild  winters,  with 
frequent  alternations  of  heat  and  cold,  are  invariably  in- 
jurious to  all  seeds  sown  in  a  moist  soil,  unless  good  and 
sufficient  measures  are  taken  to  keep  the  soil  well 
drained.  Neither  should  the  snow  be  trodden  or  pressed 
down  upon  the  seeds ;  wherever  footpaths,  or  even  foot- 
prints, have  been  made  in  deep  snow,  the  greater  part  of 
the  plants  underneath  disappear. 

When  the  jsnow  and  frost  are  disappearing  is  a  very 
dangerous  period,  if  not  the  most  dangerous  of  all.  The 
seed  is  liable  to  be  drowned  if  the  snow  happens  to  be 
precipitately  melted  by  ram,  and  the  wate^r  be  so  enclosed 
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that  it  cannot  flow  off,  or  the  ditches  so  full  of  frozen 
snow  that  it  is  impossible  to  open  their  channels.  In 
such  cases  nothing  but  extreme  promptitude  and  activity 
on  the  part  of  the  farmer  can  save  the  seed ;  he  must 
employ  all  the  hands  he  can  muster  in  endeavouring  to 
procure  a  drainage,  and,  after  all,  he  will  sometimes 
strive  in  vain,  it  being  impossible.  On  a  soil  through 
which  the  water  filters  freely,  some  hope  may  be  enter- 
tained that  it  will  sink  into  the  earth  before  the  plants 
perish ;  but  such  can  never  be  the  case  when  the  frost  has 
taken  deep  hold  of  the  soil,  A  thaw  is  still  more  inju« 
rious  to  the  seed  when  it  comes  on  very  slowly,  and  is 
accompanied  by  alternations  of  frost.  When  there  is 
sunshine  during  the  day  and  frost  during  the  night,  or, 
what  is  still  worse,  when  there  happens  a  fall  of  snow 
during  the  night,  which  is  soon  melted  by  the  sun,  the 
thawed  superficies  of  the  soil  becomes  saturated  with  water, 
which  is  unable  to  penetrate  through  the  inferior  stratum, 
and  still  continues  to  be  hardened  by  the  frost;  this 
water  freezes  during  the  night,  and,  in  doing  so,  raises  up 
the  superficial  layer  of  earth  subjected  to  its  influence, 
and  with  it  the  plants  growing  th^re.  During  the  day 
the  earth  thaws  again,  and  the  earth  falls  back  to  its  ori- 
ginal position ;  but  the  plants,  being  hghter,  remain  on 
the  surface,  wholly  denuded  of  earth.  For  several  succes- 
sive nights  and  days  the  same  thing  is  frequently  repeated, 
and  by  far  the  greater  number  of  the  plants  are  thus  up- 
rooted, even  the  roots  themselves  being  broken  where 
their  lower  extremities  have  been  tightly  fixed  in  the  frost- 
bound  earth.  Even  the  most  vigorous  plants  cannot  en- 
tirely resist  such  weather;  those,  however,  which  have 
most  roots  and  are  most  tvi&ed,  bear  it  better  than  others. 
The  more  porous  the  soil,  the  greater  is  the  danger. 

Such  weather  as  that  of  which  we  have  just  spoken 
occurred  in  March,  1804;  and  it  was  the  sole  cause  of  the 
partial  failure  of  the  com  crops,  and  the  dearth  of  grain 
which  was  felt  that  year,  which  was,  nevertheless,  other- 
wise favourable  to  vegetation. 

In  the  springy  if  the  seeds  do  not  come  up  well;  or  the 
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plants  appear  to  be  rather  thin^  people  are  apt  to  become 
alarmed  lest  they  should  have  been  entirely  destroyed 
during  the  winter,  or  else  have  suffered  too  much  to  admit 
of  the  hope  that  they  will  yield  even  a  passable  harvest, 
and  often  hastily  determine  on  ploughing  the  land  up. 
There  is  no  year  that  I  can  rem^nber  in  which  the 
fanners  were  so  uneasy,  and  so  much  in  doubt  as  to  what 
they  should  do,  as  in  1803.  However,  the  greater  number 
of  those  who  ploughed  up  their  autunmal  com  in  order 
to  sow  spring  barley  regretted  it  afterwards ;  because  the 
autmnnfd  sowings  which  were  allowed  to  remain  yielded 
a  far  better  crop  than  the  barley  by  which  the  ploughed 
up  portions  were  replaced.  Indeed,  a  satisfeu^ry  crop 
of  barley  is  rarely  obtained  under  such  circumstances ; 
oats  will,  in  general,  be  found  to  answer  better. 

Sometimes  agriculturists  have  carefully  harrowed  autum- 
nal wheat  which  appeared  to  be  quite  destroyed,  and 
then  sown  oats  on  tne  ground ;  they  have  subsequently 
reaped  oats  and  wheat  together,  and,  upon  the  whole,  had 
a  good  harvest,  but  the  wheat  has  exceeded  the  oats  in 
quantity. 

The  experiments  made  on  this  point  by  some  of  the 
Mecklenburg  agriculturists,  and  vniich  are  narrated  in 
the  second  part  of  the  ''Annals  of  the  Agricultural 
Society  of  Mecklenburg,''  are  both  interesting  and  re- 
markable.* 

It  has  also  been  found,  that  by  passing  a  harrow  care- 
fully over  the  ground  in  spring,  when  the  soil  is  thoroughly 
dry,  very  beneficial  effects  have  often  been  produced,  even 
when  the  labourers  have  expressed  their  fears  that  the 
operation  would  absolutely  destroy  all  that  remained  of 
the  wheat  plants.  Harrowing  is,  without  doubt,  one  of 
the  most  beneficial  operations  which  can  be  appUed  to 
autumnal  com ;  but  it  must  be  sufficiently  enective  to 
cover  the  whole  field  with  a  layer  of  loose  earth,  as  will 
always  be  the  case  when  harrows,  having  iron  teeth,  are 
made  use  of.  Recourse  may  be  had  to  this  operation  with 
advantage  in  every  case,  excepting,  as  we  have  already 

*  See  the  '^  Annalen  des  Ackerbanefl,'* 


872  REPRODUCTION    OF 

said,  whejre  the  plants  have  been  uprooted,  when  it  will 
be  better  to  roll  the  ground.  A  mild  dry  March  is  par- 
ticularly favourable  to  the  vegetation  of  autumnal  com, 
as  well  as  to  the  preparations  for  putting  in  spring  com. 
In  the  spring,  all  com  which  looks  well  and  healthy 
ought  to  put  forth  lateral  shoots,  extend  itself  over  the 
soil,  and  gain  strength,  rather  than  ran  up  rapidly.  The 
vigorous  nature  of  a  plant  which  has  already  begun  to 
show  off-sets  in  the  autunm,  contributes  greatly  to  fur- 
ther this  end ;  but  the  weather  must  be  favourable,  the 
heat  in  April  and  the  beginning  of  May  very  moderate, 
and  a  sufficient  quantity  of  rain  must  have  fallen  to 
moisten  the  ground  and  render  it  favoiurable  to  the  vege- 
tation of  thickly  tufted  com.  Then  the  operation  of  har- 
rowing will  prove  particularly  beneficial,  especially  if  per- 
formed in  a  proper  manner  and  at  a  fitting  period,  the 
layer  of  newly  loosened  earth  encouraging  the  plants  to 
sprout  and  put  forth  new  shoots.  Should  they,  however, 
alter  this  shoot  up  rapidly,  with  only  one  or  two  stems, 
and  run  to  stalk,  as  very  frequently  happens  when  there 
is  a  sudden  rise  of  temperature  unaccompanied. by  rain, 
the  com  never  becomes  thick ;  and  even  though  lateral 
shoots  subsequently  appear,  which  are  called  "May- 
shoots,''  they  being  so  much  later  than  the  principd 
stems,  never  produce  any  ears  of  much  value.  It  is  not 
so  much  the  crowding  together  of  the  plants,  as  this  mul- 
tiplication and  elongation  of  the  off-sets,  this  uniform 
sprouting  of  new  stems,  which  decides  the  question  as 
to  the  richness  of  the  harvest,  and  in  that  the  appear- 
ances change  almost  incessantly.  One  field,  which  at 
the  commencement  of  May  is  covered  with  plants,  and 
makes  a  very  great  show,  will  in  June  be  but  scantily 
furnished  with  ears,  the  plants  having  run  up  to  a  great 
height  and  become  stalky;  whilst  another,  which  ap- 
peiffed  to  be  very  much  behind-hand  in  May,  will  in 
June  present  the  aspect  of  a  field  of  thickly  tufted  com, 
luxuriantly  furnished  with  ears  and  thick  stems.  Most 
agriculturists  will  have  had  opportunities  of  observing 
this  phenomenon,  but  only  a  very  few  of  them  have 
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profited  by  this  experience ;  since  they  mostly  like  to  see 
their  fields  covered  with  straight  thick  plants  in  the 
autumn  and  early  in  the  spring,  without  caring  to  con- 
sider whether  these  crops  bear  any  indications  of  strength 
or  are  hkely  to  shoot  out  luxuriantly.  The  aspect  pre- 
sented by  a  field  of  com,  cursorily  examined,  is  very 
deceitful.  It  is  only  by  going  over  the  field  and  ex- 
amining all  the  plants  separately,  that  any  definite  opinion 
can  be  formed  with  respect  to  ite  £ruitfulness. 

The  slower  the  growth  of  the  stems  and  the  develop- 
ment of  the  ears,  the  better.  A  forward,  precocious 
crop,  will  never  be  a  luxuriant  and  plentiful  one.  The 
ears  should  be  imiformly  developed  over  the  whole  field 
about  the  same  time;  and  for  this  reason,  cool,  damp 
weather  in  May  is  considered  to  be  favourable  to  the  pro- 
duction of  a  plenteous  harvest.  At  the  time  when  the 
ear  begins  to  form,  the  plant  will  have  attained  the  half 
of  its  ultimate  height ;  at  least,  I  have  always  found  this 
to  be  the  case  as  regards  rye.  The  strength  of  the  stems, 
particularly  towards  the  bottom,  is  of  quite  as  much  im- 
portance as  their  height.  It  is  only  when  the  stems  are 
proportionately  strong  that  the  length  of  the  ears  will  be 
in  proportion  to  that  of  the  straw ;  as,  for  instance,  the 
ear  will  be  nearly  as  many  inches  lone  as  the  entire  stem 
is  feet  in  heigh  J  Thin,  iixy  steins  oin  attain  to  a  con- 
siderable  height,  and,  nevertheless,  bear  small  ears.  The 
knots  of  the  stem  ought  to  be  thick  and  brown ;  the 
blades  of  a  deep  rich  green,  and  stiff.  When  the  ears 
have  acquired  an  increase  of  growth,  and  the  flowering 
begins,  the  com  ought  to  present  a  uniform  surface,  and 
all  the  plants  be  the  same  height.  When  some  ears 
here  and  there  shoot  up  higher  than  any  of  the  others,  it 
does  not  presage  a  good  harvest. 

The  flowering  season  is  also  a  critical  period  for  com. 
If  the  temperature  continue  to  be  wet  for  any  length  of 
time,  fecundation  will  be  difficult  and  imperfect.  In 
June,  a  dry  and  warm  temperature,  with  a  few  intervening 
showers,  is  desirable.  As  the  weather  exercises  a  con- 
siderable influence,  especially  on  rye,  I  shall  take  occasion 
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to  revert  to  this  subject  again.  It  is  astonishing  how 
much  greater  a  resistance  vigorous  com  opposes  to  the 
action  of  weather,  &c.,  than  that  which  is  offered  by  the 
weaker  kinds. 

During  and  after  the  period  of  flowering,  comes  the 
danger  of  the  plants  being  laid.  When  com  is  laid  pre* 
viously  to  this,  without  being  beaten  down  by  heavy 
showers  or  hail,  it  is  in  consequence  of  the  excessive  rich- 
ness of  the  soil,  a  circumstance  which  every  sensible  and 
pmdent  agriculturist  should  always  take  care  to  avoid* 
Com  wMdi  has  been  beaten  down  previously  to  the 
flowering  period,  soon  rises  again,  but  not  without  re- 
taining a  sUght  curvature. 

When  the  com  is  laid  by  rain,  this  evil  is  so  much  the 
greater  in  proportion  as  it  takes  place  at  an  early  period. 
It  is  not  always  the  crowded  condition  of  the  stems,  or 
their  multiplici^,  which  causes  the  com  to  be  laid,  but 
usually  the  wealiiess  of  the  plants  and  their  disposition 
to  disease ;  for  we  often  see  com  that  is  very  thin  and 
scanty,  in  one  field,  laid ;  while  that  in  an  adjoining  field, 
although  thick  and  luxuriant,  will  remain  erect.  Veiy 
abimdant  manuring,  with  superficial  and  badly  executed 
ploughing,  accompanied  by  very  thick  sowing,  constitute 
the  ordinary  causes  of  the  laying  of  com ;  whilst  deep 
ploughing,  performed  with  care,  and  seeds  well  fur- 
nished with  ofiishoots,  rather  than  thickly  sown  in  the 
first  instance,  prevent  this  inconvenience.  In  the  latter 
case,  the  stem  has  more  strength  at  the  lower  part ;  and 
in  the  former  it  rises  too  rapidly,  and  obtains  height,  and 
perhaps  strength  of  blade,  at  the  expense  of  tne  stem. 
All  com  which  is  of  a  yellow  colour  mdicates  the  pre- 
sence of  too  much  hydrogen  in  proportion  to  the  carbon, 
and  consequent  weakness. 

What  I  have  just  said  has  reference  principally  to 
autumnal  com ;  however,  in  most  points  it  may  be  ap- 
plied to  spring  crops  as  well.  The  peculiarities  of  each 
will  be  noticed  wnen  we  come  to  treat  of  tlje  several 
species  separately. 

Amongst  the  different  diseases  which;  under  various 
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fonns,  attack  com  as  well  as  other  plants  during  the 
period  of  their  vegetation^  the  following  are  the  most 
common  and  remarkable : — 

Abortion;  or,  tie  Bhedding  or  falling  of  ike  grain. 
This  disease  causes  the  plants  to  become  suddenly  white 
or  yellow,  as  if  at  the  period  of  their  maturity,  and  are 
soon  completely  dried  up. 

It  is  partly  the  top  of  the  plant  or  the  top  of  the  ear 
that  is  first  diseased ;  and  this  appears  sometimes  to  be 
occasioned  by  the  return  of  cold,  or  white  fix)st.  Grounds 
exposed  to  the  north  wind,  and  the  highest  parts  of 
fields  are  most  subject  to  this  disease ;  but  it  is  often 
seen  in  wet  land,  and  still  more  often  in  fields  sur- 
rounded by  woods,  where  fi*08ty  vapours  fall  in  great 
abundance,  which  have  a  fatal  mfluence  on  the  young 
ears  by  suddenly  chilling  them. 

Upon  dry  soils  which  contam  great  heat,  and  where 
the  want  of  rain  is  experienced,  we  see  another  disease  of 
a  similar  kind,  but  wnich  attacks  the  whole  plant :  this 
disease  is  not  confined  to  sandy  soils,  but  mazmests  itself 
in  fields  which  have  been  only  superficially  ploughed, 
which  are  never  left  in  repose,  and  which  are  abun^tly 
manured  with  new  manure  a  short  time  before  the  seed  is 
put  into  the  ground.  I  know  extensive  arable  lands  on 
which  this  disease  always  attacks  the  rye  during  dry 
weather,  and  the  owners  of  the  land  beheve  it  to  be  in- 
evitable. Allowing  the  land  to  remain  fallow,  laying  it 
down  to  pasture,  ploughing  it  deeply,  or  spreadmg  the 
manure  over  the  surface  after  the  seed  is  got  into  the 
ground,  wiU  be  sure  to  eradicate  the  evil.* 

A  disease  called  by  the  English,  hligUy  and  which  is  of 
a  totally  different  character  to  the  one  of  which  we  have 
now  been  speaking,  is  seldom  met  with  among  us ;  it 
only  manifests  itself  now  and  then,  and  usually  appears 
in  wet  localities.  It  consists  in  a  sudden  paralysis  of 
the  vital  strength,  a  mortal  apoplexy,  a  sudden  death 
which  attacks  tne  plant.    I  observed  tins  disease  to  be 

*  y\di  *'  Wllrieh  nber  das  Vencheineii  der  Saaten."  Kiedemdu :  Azmalen. 
Jahr.  iv.  8t  iiL  64.    A. 
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prevalent  during  the  rainy  but  warm  summer  of  1802 ;  it 
showed  itself  in  patches  in  moist  situations :  one  day  an 
extent  of  some  feet  would  lose  colour,  on  the  next  this 
appearance  would  have  extended  over  the  crop  to  a  dis- 
tance of  thirty  or  forty  perches.  The  plants  became  com- 
pletely white,  and  as  dry  as  straw.  It  was  easy  to  pull 
them  up,  and  aU  their  principal  roots  came  up  with  them 
quite  white  and  dry :  nothing  remained  in  the  soil  but  a 
few  fibres.  During  that  summer  the  disease  of  which  we 
are  now  speaking  was  far  more  prevalent  on  the  fields  in 
my  neighbourhood  than  upon  my  own ;  some  persons 
attributed  it  to  the  ravages  of  an  insect ;  l3ut  I  was  never 
able  to  discover  a  foundation  for  such  an  opinion,  nor 
could  I  discover  that  the  plants  had  received  any  injury 
which  could  account  for  their  rapid  decay.  This  evil  ap- 
peared to  me  to  be  attributable  to  an  electrical  state  of 
the  air,  or  to  an  instantaneous  mutation  of  positive  and 
negative  electricity  between  the  currents  of  air  and  the 
earth,  which  were  signalized  by  various  indications,  though 
no  storm  manifested  itself  in  the  neighbourhood.  It  has 
long  been  considered  that  lightning  has  a  baneful  effect 
upon  every  kind  of  cereals,  particularly  if  it  comes  about 
the  time  of  flowering. 

Mil,  or  mel-deto  brandy  and  smut,  appear  to  me  to  be 
analogous  the  one  to  the  other,  or,  at  least,  to  have  one 
common  origin.  Some  agriculturists  comprise  under  the 
term  brand,  both  the  mildew  and  smut ;  and,  in  fact,  the 
latter  appears  to  me  always  to  be  a  consequence  of  the 
former.  The  mily  or  meUdeWy  or,  as  it  is  vulgarly  called, 
the  Ttoney-deWy  is  a  glutinous  sweet  humidity  which  exudes 
from  the  plants,  and  is  similar  to  honey :  it  is  very  agree- 
able to  bees.  Nobody  will  believe  in  our  days  that  it 
falls  from  heaven,  since  it  often  attacks  one  whole  crop 
of  com,  while  that  which  is  perhaps  in  the  very  next  field 
is  free  from  it ;  the  primary  cause  of  it  doubtless  lies  in 
the  atmosphere  \  the  disease  is  most  prevalent  when,  in 
the  middle  of  summer,  and  while  the  plants  are  in  full 
vigour,  during  or  after  the  flowering  season,  sudden 
changes  take  place  in  the  air,  and  heat  is  succeeded  by 
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instantaneous  cold :  in  fact,  it  is  a  disease  produced  by 
chills. .  Upon  some  vegetables,  as  French  beans,  there  are 
immediately  seen  a  quantity  of  animalculae,  which  are  un- 
doubtedly the  consequence,  and  not  the  "cause  of  the 
disease.  Among  cereals,  a  small  red  insect  may  occa- 
sionally, but  not  often,  be  remarked:  throughout  the  whole 
of  the  plant  signs  of  weakness  are  observable,  and  its 
v^etation  is  checked.  Should  a  more  favourable  tem- 
perature, however,  supervene,  accompanied  by  gentle 
showers,  the  plants  will  often  be  restored ;  yellow  spots 
will  continue  to  be  visible  upon  the  leaves  and  stem, 
which  gradually  acquire  a  deeper  hue,  and  at  length 
burst,  shedding  a  brown  powder ;  this  is  what  is  properly 
called  mmt,  and  I  have  ahnost  invariably  seen  it  succeed- 
ing to  mildew.  Botanists  have  for  a  long  time  considered 
these  balls  or  spots  to  be  little  fungi,  which  grow  on  the 
leaves ;  and  Sir  Joseph  Banks,  the  President  of  the  Royal 
Society  of  England,  in  a  recent  description  of  this  disease, 
which  made  such  terrible  ravages  in  England,  particulai'ly 
in  1804,  has  given  a  very  magnified  and  detailed  drawing 
of  it,  in  which  the  form  of  the  fungus  is  very  clearly  to  be 
traced.  Many  botanists  consider  it  to  be  a  parasitical 
plant  apipertioning  to  the  class  cereals,  and  term  it 
teddum.  For  my  own  part  I  am  much  more  inclined  to 
regard  it  as  a  disease  of  the  skin ;  for  plants  as  well  as 
animals  are  subject  to  such ;  and  each  has  a  certain  form. 
If  this  disease  once  gets  a  head,  the  plant  soon  becomes 
so  'weak  that  it  is  incapable  of  bearing  grain,  and  all  hopes 
of  a  fine  and  plentiful  crop  vanish,  lids  disease  is  more 
frequent  in  some  climates  and  countries  than  in  others ; 
and  it  is  peculiar  to  those  which  are  much  subject  to  fogs. 
One  very  extraordinary  fact  is,  that  the  barbeny  bush 
will  produce  smut,  or  something  y^rs  similar  to  it,  in  all 
com  growing  within  a  considerable  distance  of  it.  This 
is  a  fact  which  has  been  confirmed  by  nmnerous  observa- 
tions and  experiments  in  almost  all  countries.  But  it  has 
never  yet  been  clearly  and  satisfactorily  ascertained  in 
what  manner  the  barberry  produces  this  effect.  My  friend 
Einhoff  has  made  several  experiments  on  the  possibility 

VOL.  II.  B   B 
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of  communicating  (Bcidum  to  cereals  by  cutting  branches 
from  the  barberry  which  were  quite  covered  with  it,  and 
shaking  them  over  the  com,  or  else  planting  them  in  the 
midst  of  it ;  but  he  never  succeeded  in  thus  producing 
the  disease :  therefore  it  would  seem  that  it  is  not  the 
communication  of  this  dust,  biit  the  vegetation  of  the 
barberry  in  the  vicinity  of  the  com  field,  which  engenders 
the  disease.  Nor  will  it  attack  crops  planted  near  young 
and  newly  made  barb^iy  hedges :  but  as  these  latter 
grow  up  the  disease  will  appear,  and  increase  in  virulence 
from  year  to  year,  until  these  hedges  are  rooted  up.  As 
soon  as  the  barberry  has  been  thoroughly  extirpated^  the 
evil  disappears. 

The  farinaceouB  smut  is  a  disease  in  which  the  plants 
are  covered  with  a  white  powderyJooking  substance. 
It  seldom  attacks  cereals,  but  is  usually  found  among 
vegetables.  It  appears  to  arise  from  the  same  cause  as 
honey-dew,  with  which  it  is  frequently  confounded.  It 
attacks  those  vegetables  which  are  liable  to  it,  about  the 
period  of  their  attaming  to  maturity ;  and  it  is  this  age, 
and  not  the  mfluence  of  the  season,  which  predisposes  tbe 
plants  to  it. 

No  definite  information  has  yet  been  obtained  with 
regard  to  the  nature  of  the  diseases  of  plants.  Agricul- 
turists seldom  have  the  capacity  or  the  leisure  to  admit 
of  their  observing  and  tracing  out  all  the  phenomena 
attendant  on  them;  and  botanists  and  other  scientific 
men  rarely  have  the  necessary  opportunities  of  pursuing 
this  study.  One  opinion  after  another  is  brought  for- 
ward, each  founded  on  different  views,  and  expressed  in 
different  terms,  and  hence  endless  confusion  arises.  As 
I  have  no  intention  of  venturing  upon  such  dangerous 
and  untenable  ground,  I  shall  abstain  from  entering 
upon  the  subject  of  the  analogy  which  is  supposed  to 
exist  between  the  diseases  of  plants  and  those  of  animab. 
I  shall  also  pass  over  in  silence  the  various  insects  which 
occasionally  do  so  much  mischief  to  com  and  other 
crops. 
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The  getting  in  of  com  and  other  kinds  of  cereals  is  in 
general  one  of  the  most  important  of  all  the  agricultural 
operations.  We  shall  at  once  proceed  to  speak  of  the  prin- 
cipal circumstances  relating  to  it,  without  entering  into 
those  minor  details  with  which  the  reader  is  most  probably 
acquainted ;  or,  if  he  should  not  be,  which  cannot  be 
taught  by  verbal  explanation.  The  principal  conditions 
requisite  to  ensure  the  success  of  the  harvest  are,  that 
it  shall  be  got  in  as  quickly  as  possible ;  that  the  plants 
shall  not  be  allowed  to  shed  their  grain ;  and  that  the 
ears  shall  be  firm,  dry,  and  fully  matured. 

In  order  to  avoid  all  impediments  to  the  progress  of 
the  harvest  when  once  it  is  commenced,  we  farmer 
should  make  every  preparation  beforehand;  he  should 
air  and  repair  all  his  bams ;  see  that  his  waggons,  imple- 
ments, and  everything  which  can  by  possibility  be  re- 
quired are  fit  for  use.  Everything,  in  fact,  should  be  got 
into  a  state  of  readiness,  so  that  not  a  moment  shall  be 
lost  after  the  operation  is  once  commenced;  all  other 
operations  which  will  not  positively  suffer  from  delay 
should  be  postponed.  The  straw  bands,  or  twists  of 
reeds  or  osier,  with  which  the  sheaves  are  to  be  tied  up, 
should  also  be  prepared  beforehand,  for  no  prudent 
farmer  will  suffer  his  sheaves  to  be  fastened  up  with 
their  own  straw. 

In  extensive  agricultural  undertakings  which  have  but 
few  or  no  statute  labourers,  the  first  care  should  be  to  pro- 
cure a  sufficient  number  of  hands ;  a  calculation  should 
be  made  as  to  the  number  which  will  be  requisite,  and 
every  possible  means  resorted  to  in  order  to  secure  them. 
The  usual  mode  of  proceeding  is  to  let  off  land  to  labour- 
ers, on  which  they  are  permitted  to  cultivate  certain 
things — as,  for  example,  potatoes,  linseed,  tobacco,  &c. — 
on  condition  of  their  helping  to  get  in  the  harvest  at 
certain  wages,  or,  if  they  fail  to  do  so,  forfeiting  the 
produce  of  the  land  which  they  have  cultivated.    This 
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mode  of  proceeding  is  in  general  very  expensive,  but  it 
is  often  the  only  means  of  attaining  the  desired  end. 

There  are  various  data  laid  down  for  determining  the 
number  of  labourers  which  will  be  requisite  to  get  in  the 
harvest  from  a  given  extent  of  ground,  but  most  of  them 
have  only  relation  to  certain  localities.  By  some  it  has 
been  supposed  that  six  men  and  eight  women  are  re- 
quired K>r  three  hundred  acres  of  land,  two-fifths  of  which 
are  sown  with  autumnal  and  three-fifths  with  spring  com. 
In  this  calculation  one  man  has  been  supposed  capable  of 
cutting  three  acres  per  day  of  fine  com,  and  from  three  to 
five  wom^i  of  raking  and  oinding  the  com.  The  quantity 
of  com  which  a  team  can  draw  in  the  course  of  the  day  wiU 
depend  upon  the  weight  of  the  crop,  and  the  distance  of  the 
field  from  the  stack-yard.  One  man  and  one  woman  will  be 
sufficient  to  load  and  rake  up  after  a  waggon,  and  three 
men  and  three  women  will  suffice  to  unload  the  waggon 
and  stack  the  com.  This  calculation  is,  however,  liable 
to  modifications ;  some  labourers  being  more  active  than 
others,  some  more  skilful.  The  number  of  persons  re- 
quired will  also  be  greatly  influenced  by  the  stete  of  the 
weather,  which  often  tends  materially  to  prolong  or  retard 
the  operation. 

There  are  various  modes  of  performing  the  operation  of 
getting  in  the  harvest ;  it  is,  however,  very  difficult  to 
change  from  one  to  another  where  the  labourers  cannot  be 
hired  from  other  places,  and  the  farmer  is  forced  to  manage 
with  those  belonging  to  the  immediate  neighbourhood. 
It  is  by  no  means  inunaterial  in  which  mode  the  harvest 
is  got  in ;  some  being  advantageous  in  one  point  of  view, 
and  some  in  another.  But  the  various  isolated  depart- 
ments, viz.,  mowing,  reaping,  rakinjg,  binding,  loading,  im- 
loading  and  stacking,  are  aU  so  intimately  connected  with 
each  other  that  no  change  can  be  made  in  one  which  does 
not^  pervade  the  whole  series.  Any  projected  alteration 
must  never  be  adopted  without  due  consideration,  since 
the  labourers  frequently  go  very  clumsily  to  work  about 
it,  even  though  it  may  be  much  easier  than  the  mode  of 
proceeding  to  which  they  have  been  accustomed ;  inno- 
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vations,  too,  often  damp  if  not  destroy  that  alacrity  and 
<j)eerfolness  on  the  part  of  the  men  which  cannot  be  too 
diligently  fostered  during  harvest  time.  Most  reapers 
keep  themselves  and  each  other  in  good  humour  by  inter- 
minting  jokes  and  pleasantry  with  the  progress  of  their 
work ;  but  these  vanish  before  the  imposition  of  a  new 
mode  of  proceeding,  and  give  place  to  sullenness  and  dis- 
content ;  although  the  probability  is  that  in  those  places 
where  it  is  customary,  this  very  mode  of  operating  may 
be  even  more  merrily  performed  than  that  which  these  men 
are  habituated  to.  If,  notwithstanding  this  disadvantage, 
it  should  still  be  deemed  expedient  to  introduce  some 
new  plans,  care  must  be  taken  that  aU  the  chief  labourers 
shall  thoroughly  understand  it,  and  that  the  overseer, 
especially,  shall  be  intimately  acquainted  with  all  its 
details,  and  fiilly  capable  of  giving  both  directions  and 
instructions  with  regard  to  it. 

We  shall  not  attempt  to  describe  all  the  various  modes 
of  getting  in  the  harvest,  because  it  is  difficult  to  give  a 
suffidently  lucid  description  of  these  proceedings  to  be  of 
wy  utility,  although  they  may  easily  be  acquired  by  ob- 
servation and  practice,  but  content  ourselves  with  making 
mention  of  the  principal  ones. 

The  instruments  employed  in  cutting  are  the  sickle 
and  the  scythe.  When  the  former  is  used,  the  com  is 
said  to  be  reaped ;  and  when  the  latter,  it  is  said  to  be 
mown.  The  sickle  or  reap-hook  is  to  be  preferred,  when 
the  reapers  use  it  properly,  as  the  ears  are  then  less  liable 
io  shed  their  grain.  The  chief  cause  of  the  preference 
given  to  the  scythe,  is  the  saving  of  manual  labour  which 
it  produces,  and  the  dispatch  with  which  the  operation 
progresses  when  this  instrument  is  used.  No  doubt  can 
be  entertained  but  that,  when  the  crops  are  thick,  half 
laid,  and  interlaced  with  each  other,  the  sickle  should  be 
used;  and  the  advantage  arising  from  the  grain  not  being 
shed,  will  amply  cover  the  extra  expense  attendant  on 
reaping.  But  where  any  of  the  kinds  of  grain  are  allowed 
to  stand  too  long,  merely  from  a  predilection  for  the  use 
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of  the  sickle,  this  advantage  is  entirely  lost,  and  the 
quantity  of  grain  which  is  shed  and  lost  during  the  get- 
tmg  in  of  the  harvest  is  often  much  greater  than  would 
have  been  wasted  had  the  crop  been  properly  mowed.  It 
must  not  be  forgotten  that  when  grain  is  reaped^  a  veiy 
high  stubble  is  left  standmg,  and  consequently  the  amount 
of  straw  is  decreased.  This,  however,  can  hardily  be  termed 
a  loss  on  strong,  heavy  land,  where  an  abundance  of 
straw  can  always  be  obtained,  and  where  this  long  stubble 
will,  if  buried  by  ploughing,  tend  to  loosen  and  ameliorate 
the  soil. 

There  are  two  ways  of  mowing  com  :  firstly,  by  means 
of  a  scythe  surmounted  by  a  cradle,  which  is  made  to  cut 
from  right  to  left,  and  which  lays  down  the  com  in 
swathes  on  the  left;  and  secondly,  by  means  of  a  common 
scythe,  in  which  case  the  mower  cuts  towards  the  stand- 
ing com,  on  which  the  cut  com  consequently  rests.  This 
man  must  be  followed  by  an  assistant,  whose  business  it 
is  to  gather  up  the  mown  com,  and  lay  it  on  bands  ready 
to  be  tied  up.  This  second  mode  of  proceeding  can  only 
be  resorted  to  where  the  com  is  strong  and  heavy. 
One  great  advantage  attendant  upon  it  is,  that  it  shakes 
the  ears  much  less,  and  saves  the  trouble  of  raking ;  com 
thus  cut  is  less  liable  to  shed  its  grain.  The  laboxu: 
attendant  on  it  is  scarcely  greater  than  would  attach  to 
other  modes  of  proceeding,  for  the  women  who  follow 
the  reaper  and  gather'up  the  com  save  the  extra  labour 
of  raking. 

Many  attempts  have  been  made^  and  not  entirely  with- 
out success,  to  invent  instruments  for  the  purpose  of  per- 
forming the  various  operations  appertaining  to  the  getting 
in  of  com ;  but  the  labour  was  so  little  diminished  by 
any  of  them,  and  the  com  in  general  so  much  injured, 
that  no  advantage  whatever  can  be  derived  from  their  use. 

The  crops  are  sometunes  tied  up  directly  they 
are  mown,  while,  at  others,  they  are  left  in  swaths 
or  heaps  on  the  ground  to  dry.  The  former  mode  of 
proceeding  can  only  be  resorted  to  when  there  is  but  little 
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grass  intermingled  with  the  crop.  Some  farmers  prefer 
leaving  the  grain  in  heaps  on  the  ground  until  a  little 
rain  has  &llen.  When  such  is  the  intention,  the  sheaves 
mnst  be  made  very  small,  or  dse  they  will  take  too  long 
drying;  the  best  way  is  to  put  the  com  into  sheaves 
standmg,  as  it  suffers  much  less  from  moisture  while  in 
that  position  than  it  does  when  lying  on  the  ground* 
Under  those  circumstances,  where  the  crops  must  neces- 
sarily remain  for  a  considerable  time  in  the  field,  as  will 
often  be  the  case  where  a  tithe  or  duty  has  to  be  paid  on 
it^  the  sheaves  are  placed  together  in  shocks,  and  a  cap  or 
covering,  consisting  of  a  head  sheaf,  spread  out  for  the 
purpose^  which  prevents  the  shock  from  suffering  even 
from  continuous  rain.  When  the  com  is  made  into 
lai^  sheaves,  they  should  be  removed  from  the  field  as 
soon  as  tied  up,  and  on  no  account  suffered  to  remain 
another  night  exposed  to  the  weather. 

Nothing  can  be  so  disadvantageous  to  the  farmer  as  for 
the  weather  to  be  moist  and  damp  at  the  harvest  time,  as 
this  state  of  temperature  ffives  the  grain  a  tendency  to 
germinate.  Under  such  cuxnnnstances,  he  will  have  need 
of  all  his  forethought  and  activity,  and  must  spare  neither 
care  nor  expense  tf  he  would  save  his  crop.  He  must, 
above  all,  preserve  his  good  humour  and  cheerfulness,  for 
any  diminution  of  either  will  paralyze  all,  and  cause  the 
labourers,  who  otherwise  take  a  lively  interest  in  the 
operation,  to  become  disheartened  and  sullen.  Various 
modes  of  proceediag  have  been  recommended  for  the  pur- 
pose of  preserving  com  during  harvest  from  the  effects  of 
warm,  moist  weather ;  but  most  of  them  are  only  appli- 
cable to  some  few  locdities. 

When  the  com  is  left  in  heaps  or  swaths  on  the 
ground,  they  must  be  frequently  opened  and  turned, 
in  order  that  the  ears  may  not  become  attached  to 
the  ground,  but  may  be  exposed  to  the  action  of  a  free 
current  of  air.  Whenever  there  is  the  slightest  chance 
of  the  com  drying,  it  should  be  immediately  tied  up,  and 
carted  with  the  least  possible  delay. 

Sometimes  it  will  be  found  necessary  to  turn  the 
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crop  repeatedly  after  it  has  been  brought  into  the  bams, 
and  to  expose  it  to  the  action  of  the  air  by  spreading  it 
over  the  floor.  The  com  can  only  be  tied  up  as  fast  as 
it  is  mown,  in  the  middle  of  the  day,  and  even  then 
it  will  be  best  to  set  the  sheaves  in  shocks,  and  coyer .  the 
top  with  a  head  sheaf,  or  sheaf  laid  upon  its  side,  and  so 
arranged  as  to  protect  the  shock  from  rain ;  com  may 
thus  be  suffered  to  remain  on  the  field  until  the  weather 
improves,  without  any  danger  of  its  germinating.  Some 
farmers  pile  the  com  in  heaps  without  tjong  it,  and  then 
cover  each  heap  with  a  sheaf  drawn  loosely  together  at  the 
top,  and  stretched  out  at  the  bottom  so  as  to  form  a  cap. 
When,  on  account  of  the  unskilfulness  of  the  labourers,  it 
is  impossible  to  cover  the  heap  properly,  the  sheaves  must 
be  made  very  small,  each  one  weighing  not  more  than 
eight  or  ten  pounds,  and  these  must  be  set  up  leaning 
against  each  other,  so  that  the  wind  may  blow  through 
them.  When  thus  exposed  to  the .  air,  the  com  can 
bear  continuous  rains  for  a  considerable  length  of  time.* 
With  us,  the  com  is  usually  preserved  in  bams  until 
wanted  to  be  threshed ;  and  it  is  only  made  into  stacks 
when  the  bams  are  too  fiill  to  hold  more.  There  is  a 
very  great  d^rence  between  our  stacks,  which  frequently 
occasion  so  much  loss  to  the  farmer,  and  the  carefully, 
systematically  built  com*stacks  of  the  English  agricultu- 
rist, such  as  I  have  described  in  vol,  ii.  part  1,  of  my 
"  EngUsh  Agriculture.'*  These  latter  are  ftilly  capable  of 
preserving  dl  kinds  of  com,  vnthout  its  being  in  the 
slightest  degree  injured  or  deteriorated ;  it  would,  how- 
ever, be  difficult  to  introduce  them  into  our  system,  and, 
in  fact,  it  could  not  be  done  unless  the  sheaves  were  made 
very  small.  A  building  has  been  suggested  which  par- 
takes of  the  nature  both  of  a  bam  and  a  stack,  and  this 
is,  in  my  opinion,  very  likely  to  answer.  There  are 
various  opinions  respecting  the  form  in  which  barns  or 

*  Some  remarks  on  this  subject  will  be  found  in  the  '<  Annalen  des  Acker- 
bau<  B»  bd.  iv.  sec.  82;  and  "  Anzeigen  der  Leipsicher  (Economischen  SocJeteat." 
Michaelis  Messe.  1786.  Sec.  60.  "  UntnigUdie  Welse  bei  regnlgter  Wltte- 
rung,  die  Feldfriichte  in  Sicherheit  zu  bringen."    Weimar,  1810. 
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granaries  should  be  built,  and  also  with  respect  to  the 
superiority  of  different  l^tm  floors.  When  these  latter 
are  long,  a  whole  line  of  waggons  may  be  introduced  at 
once ;  but  where  they  are  square,  not  more  than  three 
at  most  can  enter.  In  my  opinion,  the  old  custom, 
whatever  that  may  be,  should  be  adhered  to ;  the  advan- 
tage attendant  upon  either  of  these  forms  is  not  so  great 
as  to  make  it  worth  while  to  change  the  mode  of  getting 
in  the  harvest,  and  alter  the  construction  of  the  bams. 
Long  floors  are  chiefly  found  in  those  localities  where  the 
com  is  not  laid  up  compactly  until  the  whole  of  it  is  tied ; 
while  square  ones  are  principally  found  where  the  crop  is 
carted  and  carried  home  as  soon  as  any  portion  of  it  is 
made  up  into  sheaves. 

When  com  is  stowed  up  in  bams  or  in  stacks,  it  is  of 
'  the  utmost  importance  that  no  hollows  or  vacant  spaces 
should  be  left,  but  that  the  whole  mass  should  be  com- 
pactly pressed  together.  This  point  should  be  particu- 
larly attended  to,  not  only  because  much  room  is  thus 
saved,  but  also  because  the  grain  then  keeps  much 
better.  No  practice  can  be  more  erroneous  than  that 
of  leaving  openings  and  vacuities  with  the  view  of  ad- 
mitting a  free  current  of  air,  and  thereby  carrying  off 
the  vapours  engendered  among  .  the  cereals ;  it  will 
always  be  found  that  com  keeps  best  when  most  com- 
pactly stored,  and  that  wherever  hollows  or  spaces  are 
left,  mildew  will  always  be  engendered. 

There  are  various  modes  of  threshing  com.  I  shall 
merely  mention  those  which  are  effected  by  the  feet  of 
horses,  by  waggons  having  ten  or  twelve  angular  wheels, 
and  by  sledges,  or  conical  rollars*.  The  usual  way  of 
threshmg  com  is  with  flails.  These  implements  are  not 
however  always  similar,  nor  are  they  always  used  in  the 
same  way ;  but  none  of  the  modifications,  either  in  their 
make  or  in  the  manner  of  using  them,  are  of  sufficient 
importance  to  render  it  worth  while  to  take  the  trouble 

*  A  coin|»lete  defl^riptloh  of  all  these  methods,  wlUch  are  now  obsolete 
among  us,  will  he  foand  In  '^  Kranitz  Bncyclopedia,"  bd.  Ix.,  Ulustrated  by 
several  plates. 
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of  endeavounng  to  teadi  the  labourers  to  perform  the 
operation  [in  any  way  to  which  they  are  unaccustomed, 
especially  when  they  are  upon  task  work. 

Threshing  is  generally  executed  in  one  of  three  ways : 

(a).  In  small  farms ;  by  the  farm  servants,  either  early 
in  the  morning  or  late  in  the  evening. 

(d).  By  day  work ;  in  this  case  the  number  of  sheaves 
which  are  to  be  threshed  in  each  day  is  usually  deter- 
mined beforehand.  Where  this  system  is  pursued,  the 
labourers  must  be  well  looked  after,  or  they  will  leave 
the  com  in  the  ear,  and  otherwise  slight  the  work,  in 
order  to  save  themselves  trouble. 

(c).  By  task  work ;  here  each  man  has  to  thresh  a  cer- 
tain number  of  sheaves,  or  produce  a  certain  quantity  of 
grain.  This  mode  of  proceeding  is  usually  practised  in 
large  farms  where  a  number  of  labourers  are  constantly 
kept. 

The  farmer  himself,  or  his  steward,  or  bailiff  ought  to 
pay  particular  attention  to  the  performance  of  this  ope- 
ration, or  the  labourers  wiU  leave  the  com  in  the  ear, 
cheat,  and  thieve ;  besides,  these  persons  must  maintain 
order,  look  after  the  threshed  portions,  and  see  that  the 
grain  is  properly  freed  from  all  impurities,  measured,  and 
carried  to  the  granary. 

Various  machines  have  been  invented  for  the  purpose 
of  threshing  com,  and  many  of  them  answer  very  well. 

The  best  and  most  generally  used  threshing  machine 
is  one  that  was  invented  in  Scotland,  and  which  has 
since  been  greatly  improved  and  modified.  This  machine 
beats  the  grain  and  chaff  from  the  straw  by  means  of  a 
revolving  cylinder  furnished  with  flails  or  beaters;  it 
separates  the  grain  from  the  chaff,  dust,  and  straw,  and 
also  separates  the  light  from  the  heavy  grains.  This 
instrument  has  been  made  of  various  sizes ;  some  are 
put  in  action  by  water,  others  by  wind,  and  others  again 
by  two,  four,  or  six  horses.  Their  mechanism  is  compli- 
cated but  durable,  and,  consequently,  they  are  very  ex- 
pensive. There  is,  however,  a  manufactory  at  Friede- 
richswerk,  in  Seelande,  where  they  may  be  obtained  at 
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very  modeirate  prices :  the  ]srge  and  compficated  machines 
which  require  six  horses  to  put  them  in  motion  may  be 
had  for  500  rix^lollars ;  and  the  smaller  ones,  such  as 
are  usually  worked  by  two  horses,  for  180  rix-doUars. 
These  machines  thresh  the  com  very  evenly,  and  in  pro- 
portion to  their  size  very  quickly.  The  only  thing  which 
can  be  complained  of  is,  that  they  break  the  straw ;  but 
this  need  not  be  rendered  a  ground  of  complaint,  for  it 
serves  to  make  it  better  adapted  for  fodder  and  for  litter, 
without  unfitting  it  for  other  purposes.  In  those  farms 
where  threshing  is  an  operation  which  should  always  be 
reserved  for  the  purpose  of  keeping  the  men  employed 
during  the  winter,  threshing  machines  can  only  be  of  par- 
tial use ;  their  advantage  and  utility  is  most  evident  at  those 
periods  when  it  becomes  necessary  to  expedite  the  work. 

With  us  the  grain  is  usually  stored  up  in  granaries, 
most  of  which  are  over  some  part  of  the  farm  buildings, 
or  what  is  still  better,  over  open  sheds.  In  veiy  large 
agricultural  undertakings,  there  are  buildings  set  aside 
expressly  for  this  purpose. 

The  large  massive  buildings  erected  in  Russia  and 
Sweden  for  the  purpose  of  storing  up  grain,  are  the 
best  adapted  for  this  piu-pose ;  in  these  the  reservoirs  are 
built  [in  the  form  of  tall  chimneys,  extending  from  the 
summit  of  the  building  to  the  ground ;  when  completely 
fiUed,  they  are  closed  at  the  top  so  completely  as  to  pre- 
vent all  communication  with  the  atmosphere;  they  are 
emptied  at  once  by  opening  an  orifice  near  the  ground. 
The  grain  must  have  been  perfectly  dried  in  the  air,  or 
else  in  an  oven  or  close  stove,  before  being  stored  up  in 
these  places*. 

In  Ukraine  the  grain  is  still  frequently  stored  up  in 
pits  and  trenches,  as  used  formerly  to  be  the  custom  in 

Germany  f. 

After  having  been  threshed,  the  grain  should  be  spread 

*  ''  Norberg's  Besclireibnng  eines  Kommagazins  in  den  nener  Abhandlanger 
der  Schwedlscher  Academie  der  WlMenschaften,"  Bd.  X.  A. 

t  "  Schreben  Sammlnng  yon  'Bchriften  sum  Kameinl  Wiaacnscbaft,"  Bd. 
X.  A. 
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out  to  diy  on  the  floor  of  the  granary ;  at  first  it  should 
be  laid  in  thin  layers  of  about  six  inches  deep,  but  after- 
wards,  when  it  has  become  tolerably  dry,  it  may  be  col- 
lected more  together,  and  left  in  heaps  or  layers  of  a  foot 
or  a  foot  and  a-half  in  thickness. 

The  time  which  has  elapsed  since  the  com  was  got 
in,  as  well  as  the  state  of  the  atmosphere  both  then  and 
subsequ^itly,  will  guide  the  £armer  in  his  after. treatment 
of  the  grain.  Where  it  has  only  been,  got  in. a  short 
time,  and  where  the  weather  is  damp,  it  must  be .  fre- 
quently turned  and  moved :  at  first  it  ought  to  be  attended 
to  twice  a  week;  afterwards,  only  once  a  week;;  and; in 
the  summer,  when  its  tolerably  dry,  once  a  month  will  be 
quite  sufficient. 

A  careful  surveillance  must  be  maintained  in  the  gra- 
naries to  prevent  the  mischief  which  is  frequently  done 
to  grain  by  insects  and  vermin.  No  for«gn  grain,  should 
be  admitted  into  the  granary,,  unless  it  is  ascertained  to 
be  perfectly  sound,  and  free  frt)m  insects.  The  walls  of 
the  granary  must  be  kept  in  perfect  repair ;  they  may  be 
painted,  provided  that  a  brisk  current  of  air  can  be  kept 
up  through  the  place  to  carry  off  the  smell.  When 
insects  first  appear,  a  strong  current  of  air  will  frequently 
entfrely  get  rid  of  them ;  but  if  they  once  get  a-l^ead,  all 
that  remains  to  be  done  is  to  sell  the  grain  at  the  best 
price  which  it  will  fi^h,  and  have  the  granary  thoroughly 
cleansed  and  purified  before  any  more  is  placed  in  it. 
Various  substances  may  be  strewed  about  it;  which  are 
injurious  and  poisonous  to  the  insects,  as  tobacco  leaves, 
or  a  wash  composed  of  a  decoction  of  the  leaves  of  the 
alder  or  walnut  tree ;  turpentine,  pitch,  or.  tar  may  be 
inserted  into  all  the  clefts  or  crannies.  But  the  most 
efficacious  mode  of  proceeding  is  to  burn  sulphur  in  the 
granary  several  different  times,  and  thus  fumigate  the 
place ;  if  prqper  precautions  are  taken,  this  may  be  done 
without  any  danger  of  the  building  taking  fire;  every 
opening  must  be  carefiiUy  closed  up,  or  the  smoke  will 
escape  and  do  no  good. 
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Rats,  mice,  and  weevils  injure  the  grain  very  much, 
besides  dirtying  it  with  their  excrements.  Cats,  owls, 
and  hedgehogs  wiU  sometimes  diminish  the  number  of 
these  vermin ;  but  they  also  dirty  the  grain.  The  use 
of  poison  for  the  purpose  of  their  destruction  is  justly 
regarded  as  dangerous  ;  but  there  is  a  way  in  which  re- 
course may  be  had  to  it  without  risk,  llie  first  thing 
to  be  done  is  to  find  some  bait  which  these  vermin  are 
fond  of,  and  place  it  in  some  spot  close  by  the  granary. 
When  it  is  observed  that  they  eat  it  with  avi<£ty,  and 
devoxu:  all  that  is  placed  there  at  night  before  the  next 
morning,  some  rats  Dane  or  arsenic  should  be  mixed  with 
it ;  and  thus  all  the  rats  will  be  d^troyed  in  one  night. 
This  practice  is  not  attended  with  the  same  danger  as  the 
dispersion  of  poison  about  the  granary  would  be ;  for  the 
animals  who  have  eaten  of  the  poisoned  food  set  apart 
for  them,  do  not  return  to  the  gram ;  they  either  crouch 
in  a  comer,  or  else  run  up  on  to  the  roof,  where  they 
soon  die.  All  the  grain  should  then  be  raked,  in  order 
to  see  if  any  animal  has  dirtied  it.  If  any  of  the 
poisoned  food  be  left,  it  must  be  immediately  re- 
moved ;  for  should  any  rat  be  left  alive,  he  will  not 
touch  it. 

We  shall  now  proceed  to  speak  of  the  several  species 
of  grain ;  and,  first,  of  corn,  properly  speaking. 
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WHEAT. 

From  the  botanical  genus  tritieum,  arise  four  distinct 
genera  which  we  consider  as  wheat,  and  cultivate  in  our 
fields,  viz. : — 

IHHeum  k^bemum  et  ^uHman.  .Winter  or  lammts  wheftt. 

„        iS^/ta Spdt  wheat. 

„       Manoeoeum One*mined  wheat 

„       Polanieuin Polish  wheat. 

The  innumerable  minor  varieties  derived  from  the  first 
species,  or  wheat  properly  so  called,  are  but  degenera- 
tions or  varieties  which  have  imdergone  changes  arising 
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from  extraneous  circumBtances.  This  opinion  is  contrary 
to  the  one  usually  entertained^  even  by  botanists,  who  do 
not,  however,  agree  with  regard  to  the  distribution  of  the 
species  and  varieties  of  the  plants  which  we  cultivate  in 
our  fields,  and  which  are  under  the  influence  of  art. 
They  do  not  even  agree  about  autiunnal  and  spring  com. 
Although  these  two  kinds,  and  especially  some  varieties 
of  them,  appear  to  differ  so  widely  in  their  nature,  they 
may,  without  diBBculty,  be  rendered  similar,  if  not  wholly 
the  same.  If  real  autumnal  wheat  is  sown  in  February, 
or  about  the  beginning  of  March,  a  portion  of  its  lateral 
offsets  produce  stems  and  ears  which  come  to  perfection 
the  same  year,  though  they  yield  but  a  scanty  crop.  If 
the  grain  thus  obtained  be  sown  on  the  foUowing  spring, 
it  will  approach  nearer  to  the  nature  of  spring  wheat, 
produce  more  stems  and  ears,  and  ripen  quicker ;  and  if 
the  grain  arising  from  this  second  crop  be  again  sown  on 
the  third  spring,  actual  spring  wheat  will  come  up.  On 
the  other  hand,  if  real  [spring  wheat  be  sown  towards  the 
end  of  October,  and  a  hard  winter  follows,  in  which  the 
plants  are  not  sufficiently  covered  with  snow,  the  whole 
of  the  crop  will  inevitably  perish ;  but  if  the  temperature 
is  favourable,  it  will  succeed  tolerably  well,  put  forth 
ears,  and  ripen  before  the  autumnal  wheat.  The  grain 
obtained  from  it  will,  if  set,  produce  plants  that  bear  the 
winter  better,  and  approach  nearer  to  the  nature  of 
autumnal  wheat,  remain  longer  in  the  ground,  and  shoot 
up  taller  and  stronger ;  on  the  foUowing  year  it  will  have 
acquired  all  the  diaracteristics  of  autumnal  wheat,  re- 
mam  still  longer  in  the  ground,  and  shoot  up  still 
higher  and  stronger. 

I  cannot  consider  the  triticum  compositum  (Egyptian 
wheat)  as  a  distinct  variety,  since  it  loses  all  its  numer- 
ous shoots,  and  its  distinguishing  characteristic,  on  being 
sown  on  poor  land,  as  these  arise  solely  from  a  super- 
abundance of  succulency.]  After  this  wheat  has  been 
reproduced  several  times  on  poor  land,  it  ceases  to  bear 
the  slightest  trace  of  that  multiplicity  of  ears  by  which 
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it  is  distinguished.    The  grain,  however,  becomes  larger 
as  the  number  of  the  shoots  decrease. 

That  which  is  termed  triticum  turgidum  (tui^d,  or 
Enghsh  wheat),  is,  perhaps,  a  distinct  variety.  The  ears 
and  the  husk  are  pecmiar,  from  their  structure;  the 
grain,  from  being  wider  at  the  back  than  any  other,  and 
from  the  absence  of  that  velvety  appearance  at  the  round 
end  which  is  observable  in  the  grain  of  other  wheat. 
This  last-mentioned  peculiarity  was  observed  by  Crome. 
Sometimes  it  is  bearded ;  at  others,  not.  I  do  not  know 
whether  the  English  distinguish  it  particularly  from  other 
kinds  I  there  is  so  much  confusion  among  their  innumer- 
able varieties.  It  certainly  cannot  be  considered  as  one 
of  the  most  common  or  generally  cultivated  varieties 
among  them ;  the  term  Enghsh  wheat,  which  we  have 
bestowed  upon  it,  is  therefore  inappropriate. 

We  shall  hereafter  speak  of  the  different  kinds  of 
Spelt  and  Pohsh  wheat. 

The  varieties  of  wheat  are  innumerable,  especially  in 
countries  where  very  great  attention  is  paid  to  the  culti- 
vation of  grain,  as  is  the  case  in  England.  I  have 
reckoned  more  than  a  hundred  kinds  of  wheat  which  are 
recognised  by  the  English,  and  each  of  which  has  a 
different  name ;  but  all  these  are  very  frequently  con- 
founded, the  one  with  the  other. 

Haller  justiy  observes,  that  "  the  beard  is  a  very  un- 
certain characteristic,  since  in  some  soils  wheat  acquires 
a  beard,  while  in  others  it  loses  it."  The  English,  how- 
ever, pay  no  attention  to  this  circumstance. 

The  colour  of  the  grain  is  a  much  more  definite  sign. 
Red  and  brown,  yellow  and  white  wheat  are  always  dis- 
tinguishable from  one  another.  The  colour  of  the  straw, 
when  it  has  attained  maturity,  does  not  always  agree 
exactly  with  that  of  the  grain.  For  instance,  dark 
coloured  grain  may  frequently  be  seen  growing  on  white 
straw,  and  vice  versa. 

Brown  wheat  grows  in  countries  where  there  is  strong 
wheat  land.    When  transplanted  to  other  lands,  it  dege^ 
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from  extraneous  circumstances.  This  opinion  is  contrary 
to  the  one  usually  entertained,  even  by  botanists,  who  do 
not,  however,  agree  with  regard  to  the  distribution  of  the 
species  and  varieties  of  the  plants  which  we  cultivate  in 
our  fields,  and  which  are  under  the  influence  of  art. 
They  do  not  even  agree  about  autumnal  and  spring  com. 
Although  these  two  kinds,  and  especially  some  varieties 
of  them,  appear  to  differ  so  widely  in  their  nature,  they 
may,  without  difficulty,  be  rendered  similar,  if  not  wholly 
the  same.  If  real  autumnal  wheat  is  sown  in  February, 
or  about  the  beginning  of  March,  a  portion  of  its  lateral 
offsets  produce  stems  and  ears  which  come  to  perfection 
the  same  year,  though  they  yield  but  a  scanty  crop.  If 
the  grain  thus  obtained  be  sown  on  the  following  spring, 
it  will  approach  nearer  to  the  nature  of  spring  wheat, 
produce  more  stems  and  ears,  and  ripen  quicker ;  and  if 
the  grain  arising  from  this  second  crop  be  again  sown  on 
the  third  spring,  actual  spring  wheat  will  come  up.  On 
the  other  hand,  if  real  [spring  wheat  be  sown  towards  the 
end  of  October,  and  a  hard  winter  follows,  in  which  the 
plants  are  not  sufficiently  covered  with  snow,  the  whole 
of  the  crop  will  inevitably  perish ;  but  if  the  temperature 
is  favourable,  it  will  succeed  tolerably  well,  put  forth 
ears,  and  ripen  before  the  autumnal  wheat.  The  grain 
obtained  from  it  will,  if  set,  produce  plants  that  bear  the 
winter  better,  and  approach  nearer  to  the  nature  of 
autumnal  wheat,  remain  longer  in  the  ground,  and  shoot 
up  taller  and  stronger ;  on  the  following  year  it  will  have 
ac(]^uired  all  the  diaracteristics  of  autumnal  wheat,  re- 
main still  longer  in  the  ground,  and  shoot  up  stiU 
higher  and  stronger. 

I  cannot  consider  the  triticum  compontum  (Egyptian 
wheat)  as  a  distinct  variety,  since  it  loses  all  its  numer- 
ous shoots,  and  its  distinguishing  characteristic,  on  being 
sown  on  poor  laud,  as  these  arise  solely  from  a  super- 
abundance of  succulency.]  After  this  wheat  has  been 
reproduced  several  times  on  poor  land,  it  ceases  to  bear 
the  slightest  trace  of  that  multiplicity  of  ears  by  which 
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it  is  distingnislied.    The  grain,  however,  becomes  larger 
as  the  number  of  the  shoots  decrease. 

That  which  is  termed  triticum  turgiduni  (turgid,  or 
English  wheat),  is,  perhaps,  a  distinct  variety.  The  ears 
and  the  husk  are  peculiar,  from  their  structure;  the 
grain,  from  being  wider  at  the  back  than  any  other,  and 
from  the  absence  of  that  velvety  appearance  at  the  round 
end  which  is  observable  in  the  grain  of  other  wheat. 
This  last-mentioned  peculiarity  was  observed  by  Crome. 
Sometimes  it  is  bearded ;  at  others,  not.  I  do  not  know 
whether  the  English  distinguish  it  particularly  from  other 
kinds  \  there  is  so  much  confusion  among  their  innumer- 
able varieties.  It  certainly  cannot  be  considered  as  one 
of  the  most  common  or  generally  cultivated  varieties 
among  them ;  the  term  English  wheat,  which  we  have 
bestowed  upon  it,  is  therefore  inappn>priate. 

We  shall  hereafter  speak  of  the  different  kinds  of 
Spelt  and  Polish  wheat. 

The  varieties  of  wheat  are  innumerable,  especially  in 
countries  where  very  great  attention  is  paid  to  the  culti* 
vation  of  grain,  as  is  the  case  in  England.  I  have 
reckoned  more  than  a  hundred  kinds  of  wheat  which  are 
recognised  by  the  English,  and  each  of  which  has  a 
different  name ;  but  all  these  are  very  frequently  con- 
founded, the  one  with  the  other. 

Haller  justiy  observes,  that  "  the  beard  is  a  very  un- 
certain characteristic,  since  in  some  soils  wheat  acquires 
a  beard,  while  in  others  it  loses  it."  The  English,  how- 
ever, pay  no  attention  to  this  circumstance. 

The  colour  of  the  grain  is  a  much  more  definite  sign. 
Red  and  brown,  yellow  and  white  wheat  are  always  dis- 
tinguishable from  one  another.  The  colour  of  the  straw, 
when  it  has  attained  maturity,  does  not  always  agree 
exactly  with  that  of  the  grain.  For  instance,  dark 
coloured  grain  may  frequently  be  seen  growing  on  white 
straw,  and  mce  verm. 

Brown  wheat  grows  in  countries  where  there  is  strong 
wheat  land.    When  transplanted  to  other  lands,  it  dege^^ 
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from  extraneous  circumstances.  This  opinion  is  contrary 
to  the  one  usually  entertained,  even  by  botanists,  who  do 
not,  however,  agree  with  regard  to  the  distribution  of  the 
species  and  varieties  of  the  plants  which  we  cultivate  in 
our  fields,  and  which  are  under  the  influence  of  art. 
They  do  not  even  agree  about  autunmal  and  spring  com. 
Although  these  two  kinds,  and  especially  some  varieties 
of  them,  appear  to  differ  so  widely  in  their  nature,  they 
may,  without  difficulty,  be  renderea  similar,  if  not  wholly 
the  same.  If  real  autumnal  wheat  is  sown  in  February, 
or  about  the  beginning  of  March,  a  portion  of  its  lateral 
offsets  produce  stems  and  ears  which  come  to  perfection 
the  same  year,  though  they  yield  but  a  scanty  crop.  If 
the  grain  thus  obtained  be  sown  on  the  following  spring, 
it  will  approach  nearer  to  the  nature  of  spring  wheat, 
produce  more  stems  and  ears,  and  ripen  quicker ;  and  if 
the  grain  arising  from  this  second  crop  be  again  sown  on 
the  third  spring,  actual  spring  wheat  will  come  up.  On 
the  other  hand,  if  real  [spring  wheat  be  sown  towards  the 
end  of  October,  and  a  hard  winter  follows,  in  which  the 
plants  are  not  sufficiently  covered  with  snow,  the  whole 
of  the  crop  will  inevitably  perish ;  but  if  the  temperature 
is  favourable,  it  will  succeed  tolerably  well,  put  forth 
ears,  and  ripen  before  the  autumnal  wheat.  The  grain 
obtained  from  it  will,  if  set,  produce  plants  that  bear  the 
winter  better,  and  approach  nearer  to  the  nature  of 
autumnal  wheat,  remain  longer  in  the  ground,  and  shoot 
up  taller  and  stronger ;  on  the  following  year  it  will  have 
acquired  all  the  oiaracteristics  of  autumnal  wheat,  re- 
main stiU  longer  in  the  ground,  and  shoot  up  stiU 
higher  and  stronger. 

I  cannot  consider  the  triticum  compositum  (Egyptian 
wheat)  as  a  distinct  variety,  since  it  loses  all  its  numer- 
ous shoots,  and  its  distinguishing  characteristic,  on  being 
sown  on  poor  land,  as  these  arise  solely  from  a  super- 
abundance of  succulency.|  After  this  wheat  has  been 
reproduced  several  times  on  poor  land,  it  ceases  to  bear 
the  slightest  trace  of  that  multiplicity  of  ears  by  which 
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it  is  distingnislied.    The  grain,  however,  becomes  larger 
as  the  Diunber  of  the  shoots  decrease. 

That  which  is  termed  triticum  turffidum  (turgid,  or 
English  wheat),  is,  perhaps,  a  distinct  variety.  The  ears 
and  the  husk  are  peculiar,  from  their  stnictore;  the 
grain,  from  being  wider  at  the  back  than  any  other,  and 
from  the  absence  of  that  velvety  appearance  at  the  romid 
end  which  is  observable  in  the  grain  of  other  wheat. 
This  kst-mentioned  peculiarity  was  observed  by  Crome. 
Sometimes  it  is  bearded ;  at  others,  not.  I  do  not  know 
whether  the  English  distinguish  it  particularly  from  other 
kinds ;  there  is  so  much  confusion  among  their  innumer- 
able varieties.  It  certainly  cannot  be  considered  as  one 
of  the  most  common  or  generally  cultivated  varieties 
among  them ;  the  term  English  wheat,  which  we  have 
bestowed  upon  it,  is  therefore  inappropriate. 

We  shall  hereafter  speak  of  the  different  kinds  of 
Spelt  and  Polish  wheat. 

The  varieties  of  wheat  are  innumerable,  especially  in 
countries  where  very  great  attention  is  paid  to  the  culti* 
vation  of  grain,  as  is  the  case  in  England.  I  have 
reckoned  more  than  a  hundred  kinds  of  wheat  which  are 
recognised  by  the  English,  and  each  of  which  has  a 
different  name ;  but  all  these  are  very  frequently  con- 
founded, the  one  with  the  other. 

Haller  justly  observes,  that  *'  the  beard  is  a  very  un- 
certain characteristic,  since  in  some  soils  wheat  acquires 
a  beard,  while  in  others  it  loses  it."  The  English,  how- 
ever, pay  no  attention  to  this  circumstance. 

The  colour  of  the  grain  is  a  much  more  definite  sign. 
Red  and  brown,  yellow  and  white  wheat  are  always  dis- 
tinguishable from  one  another.  The  colour  of  the  straw, 
when  it  has  attained  maturity,  does  not  always  agree 
exactly  with  that  of  the  grain.  For  instance,  dark 
coloured  grain  may  frequently  be  seen  growing  on  white 
straw,  and  vice  versa. 

Brown  wheat  grows  in  countries  where  there  is  strong 
wheat  land.    When  transphmted  to  other  lands,  it  dege^ 
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Derates.  It  is  as  yet  doubtful  whether  the  wheat  derives 
its  red  brown  hue  from  the  soil,  and  whether  or  not  it 
will  lose  k  when  sown  in  a  different  kind  of  land.  If 
this  change  does  take  place,  it  is  very  gradually  effected. 

The  kmd  which  is  usucdly  sown  in  the  autumn,  and 
occasionally  in  the  spring,  is  the  yellow  wheat.  For  some 
time  this  species  had  been  wholly  discarded  by  scientific 
agriculturists,  and  the  white  wheat  adopted  in  its  stead, 
on  account  of  the  latter  yielding  equally  well,  and  likewise 
fetching  a  much  higher  price  when  once  it  began  to  be 
appreciated.  It  also  forms  a  whiter  flour  than  the  yellow 
wheat,  even  when  less  carefully  sifted;  it  is  purchased 
chiefly  for  the. use  of  the  navy,  and  for  ship  provisions, 
and  fetches  a  very  high  price.  It  would,  in  all  probability, 
have  been  pretty  genercdly  introduced,  had  not  the  winter 
of  1803  proved  it  to  be  exceedingly  delicate.  In  many 
countries  it  could  not  resist  the  long  period  of  dry^  cold 
weather,  which  then  occurred,  and  perished,  while  the 
yellow  wheat  bore  the  severity  of  the  temperatm-e  very  well. 

There  are  two  kinds  of  white  wheat.  In  one  the  husk 
is  smooth ;  in  the  other  it  is  covered  with  fine  hair,  which 
gives  to  the  ear  a  velvety  appearance.  The  English  pay 
very  great  attention  to  this  difference,  as,  according  to 
.  them,  it  is  not  only  invariable,  but  very  important.  The 
former  kind  they  term  egg-HheU  wheat ;  the  latter,  velvet- 
ear.  They  consider  that  the  former  answers  better  in 
damp  situations  than  the  latter,  which,  from  its  rough 
husk,  attracts  too  much  moisture,  and,  consequently,  is 
exposed  to  the  smut,  and  dries  very  slowly :  on  the  other 
hand,  however,  the  velvet-ear^  or  that  which  has  this 
uneven  covering,  is  considered  as  best  adapted  for  dry 
elevated  situations,  because  it  is  better  able  to  bear  con- 
tinuous heat  than  the  other,  does  not  dry  up  so  soon,  and 
is  not  so  liable  to  contract.  This  opinion  is  doubtless 
well  founded,  since  the  little  hairs  with  which  its  husk  is 
covered  may  be  regarded  as  suckers.  A  long  while  ago, 
I  received  some  of  this  rough  white  wheat  from  England ; 
I  have  since  met  with  it  in  this  country,  and  was  in- 
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fonued  that  the  seed  from  which  it  originated  came  from 
the  principality  of  Dessaw ;  this  also  had,  however,  most 
probably  been  brought  from  England  originally  :*  it  has 
no  beard.  If  any  one  kind  of  wheat  more  than  another 
ought  to  be  called  English  wheat,  it  is  this,  and  not  the 
triticum  turffidum. 

That  variety  which  is  so  much  esteemed  in  England, 
and  which  bears  the  name  of  hedge-wheat^  and  has  been 
produced  by  the  seed  obtained  firom  some  large  plants 
found  near  to  a  hedge,  the  which  have  become  multiplied 
and  perfected  by  careful  cultivation,  is  by  no  means  a 
distinct  species,  but  will,  if  cultivated  in  the  ordinary 
way,  soon  be  found  to  decline  and  degenerate. 

In  the  same  manner,  autumnal  wheat  is  distinguished 
from  spring  wheat  by  cultivation  and  art,  rather  than  any 
botanical  difference. 

As  it  is  of  little  consequence  whether  ry^  or  wheat  is 
sown  for  the  autumnal  crop,  the  question  must  be  decided 
by  the  adaptation  of  the  soil  to  one  or  the  other  of  these 
products.  Argillaceous  soils  should  always  be  reserved 
for  wheat ;  whereas  sandy  soils  vnll  be  found  best  suited 
to  nre.  It  may  generally  be  admitted  as  a  principle,  that 
land  which  contains  more  than  fifty-five  parts  in  a 
hundred  of  sand,  is  by  no  means  so  well  adapted  for  the 
production  of  wheat  as  it  is  for  that  of  rye.  There  are, 
however,  circumstances  which  tend  to  modify  this  princi- 
ple, as,  for  instance,  the  position  of  the  land,  the  sources 
from  which  it  derives  its  moisture,  &c.  Where,  from 
situation,  the  soil  is  inclined  to  be  damp,  it  will  be  better 
adapted  for  the  cultivation  of  wheat  than  for  that  of  rye, 
even  though  it  may  contain  from  sixty  to  sixty-five  parts  in 
a  hundred  of  sand ;  for  the  dampness,  which  compensates 
for  the  absence  of  clay,  would  be  exceedingly  injurious 
to  rye. 

The  success  of  autumnal  wheat  can  never  be  depended 
on,  unless  the  ground  upon  which  it  is  sown  is  tolerably 
stiff.     Light,  loose  land,  devoid  of  clay,  may,  if  it  is  suffi- 

*  I  foand  it,  in  1811,  lown  in  a  marshy,  damp  sofl ;  at  least  one-third  of  the 
crop  was  saffiering  from  smut* 
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tain,  because  ^uch  a  t)??^      ?'  T"^  *°d  ««^- 

the  pwdurtion  of  whl^^  f k^  ^^t  ^  ^^  q««Jified  for 

ian/containinif  butl^rl  *^'  t**  ^°'  that  of  r^e  K 
hundred  ofSe  If  J^*t*\««d  has  fifteen  parte  i,  " 
fend;  thi^^r^V^g' ^^;»»^idered  ^  ^  whea 

without  at  aU  inS  ,^  SI'  /  ^*^  '^^  ^^il'% 
vents  thedeveW2Lf?i,?^i*"<^'  «»d  entirely  nr/ 
to  wheat.        ^"''"*°'*^»t««»ditywhichis8oinjffi 

tides  to  feed  plants  wS'lr^^?'  ""^  ""*^tive  par- 
noumhment  m  these  £  ^S^.  "T  "?  ^"^^'^t  of 
humus,  and  of  a  bla^S-i.^?^*^^  **^»'  aboundini?  in 

fose,ofallot5Lii,3wri^''r  '^'"^'l"^^^^^ 
Land  which  is  natiu-aSfyirferti  ^^*  ««>P«  °^^heat 

through  the  medium  of  manure  •  r&  ^  .,'*^«horated 
badl7  and  scantily  thev  m^\l'  ^^  ^^'  however 
better  creps  of  wh^ttSn^f^^  '^^'  ^-^mh^ 

^heat,  yet  faUed Z  ^IA^±'  *he  cultivation^f 
^-^n^xamination,^that  ^.3  /^^^^^^^y. 

-h^t^'^eStt?:?^  15"  the  p^duction  of 
;ng  ^d  burning  the  surflT  ^^f  l?^««hes,  ^^  by  par- 

tion  has  been  perfonnedTrwiU^  ^  last-named  op?ra. 
barley,  peas,  or  clover.        ^  ^""^  ^"%  adapted  for 
it  may  then  be  considerpW  « 
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advantage  in  the  production  of  wheat  than  in  that  of  rye. 
But  nothing  but  local  circumstances  and  the  state  of  the 
temperature  can  determine  to  which  kind  of  grain  a 
medium  soil  or  thin  clay,  containing  from  fifty-five  to 
sixty-five  parts  in  a  hundred  of  sand,  is  most  favourable 
of  production.  In  those  countries  where  wheat  con- 
stitutes the  sole  food,  and  rye  is  but  httle  valued,  the  for- 
mer is  usually  cultivated ;  but  with  us  it  is  quite  the 
contrary,  wheat  is  only  cultivated  when  particular  circum- 
stances combine  to  raise  its  price  far  above  its  relative 
value  as  regards  rye.  For  although,  on  the  average,  such 
a  soil  when  kept  in  good  condition  may  produce  a 
crop  of  wheat  of  far  greater  value  than  one  of  rye  would 
be,  it  is  weU  known  that  wheat  exhausts  land  very  much, 
and  that  its  enervating  effects  are  sensibly  evident  upon 
the  succeeding  crops ;  besides  wheat  straw  famishes  less 
substance  for  the  reproduction  of  manure  than  any  other. 
Thus  wheat  tends  to  enfeeble  the  whole  system  of  the 
rural  economy,  especially  when  repeated  crops  of  it  are 
raised.  Prudent  agriculturists,  therefore,  content  them- 
selves with  growing  rye,  from  which  they  derive  certain 
if  not  large  profits. 

Wheat  is  generally  sown  on  fallow  ground,  or,  if  the 
soil  contains  little  natural  fertility,  on  manured  fallows. 
Occasionally,  when  the  land  is  very  strong  and  rich,  this 
practice  is  departed  from,  as  there  is  then  some  danger  of 
the  com  being  lodged ;  and  a  crop  of  cabbages,  or  some 
other  produce  of  a  like  nature,  is  first  raised  from  the 
land.  Some  agriculturists  do  not  sow  wheat  even 
after  this  preliminary  crop,  but  substitute  for  it  winter 
barley,  to  be  succeeded  by  a  fallow  or  a  fallow  crop, 
and  then  sow  the  wheat.  Others  who  are  imacquainted 
with  the  advantages  of  the  alternate  cultivation  of 
various  crops,  and  attached  to  the  triennial  rotation, 
sow  barley  on  the  manured  fallow,  and  then  wheat. 
This  barley  is  very  frequently  laid,  but  they  are  of  opinion 
that  it  is  less  injured  by  this  circumstance  than  wheat 
would  be.  The  wheat  which  is  then  sown,  so  far  from 
being  very  luxuriant  and  vigorous,  is  often  exceedingly 

c  c  2 
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poor  and  weak.  Barley  forms  by  no  means  a  good  pre- 
paration for  wheat ;  indeed,  the  soil  must  contain  a  super- 
abundance of  nutritive  matter  to  admit  of  the  wheat 
succeeding  at  all ;  on  poor  land  it  yields  but  a  very  thin 
crop.  When  the  land  is  of  a  medium  quality,  wheat  is 
almost  always  sown  on  a  manured  fallow. 

This  remark  applies  to  rotations  with  pa^tura^e  as  well 
as  to  the  triennial  rotation ;  and  now  most  persons  con- 
sider that  it  is  most  advantageous  to  sow  wheat  on  the 
manured  £Edlow  which  succeeds  the  rest,  on  account  of 
the  manure  being  most  efficacious  when  spread  over  land 
which  has  been  left  at  rest.  The  doctrine  which 
teaches  that  a  double  force  is  productive  of  more  effect 
than  a  single  one,  is  by  no  means  new ;  but  the  agricul- 
turists of  former  days,  who  acted  upon  the  system  of 
rotations  with  pasturage,  deemed  it  more  expedient  to 
distribute  this  richness  of  the  soil  over  a  series  of  years, 
and  accordingly  first  profited  by  the  amelioration  induced 
by  the  rest,  and  subsequently  by  the  manure.  By  this 
mode  of  proceeding  they  certainly  did  not  obtain  such  ex- 
ceedingly luxuriant  crops ;  but, .  on  the  other  hand,  they 
had  less  wheat  lodged  in  wet  years,  and  on  the  whole 
realized  a  very  considerable  amount  of  produce.  On 
many  fields  wheat  was  not  then  sown  at  all,  while  now 
it  is  sown  as  soon  as  the  sward  is  broken  up  and 
manured. 

Every  fallow  which  is  to  be  sown  with  wheat  should 
receive  four  ploughings,  while  those  which  are  to  be  sown 
with  rye  need  only  receive  three;  for  although  wheat 
requires  a  stiff  soil,  it  also  requires  that  all  the  nutritious 
matter  should  be  brought  within  reach  of  its  suckers,  and 
the  hard  clods  broken  and  pulverized. 

In  general,  wheat  is  sown  in  the  spring  after  turnips  or 
cabbages ;  for  although  there  cannot  be  a  doubt  that 
these  crops  take  from  the  land  on  which  they  vege- 
tate a  great  proportion  of  its  succulency,  yet  as  they  are 
never  sown  but  on  rich  soils  which  have  been  plentifiiDy 
maniured,  they  leave  quite  sufficient  nutritive  matter  to 
Qusure  the  success  of  the  wheat.      Indeed,  these  crops 
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tend  to  give  the  soil  a  very  efficient  preparation  for 
com;  they  shadow  it  with  their  leaves,  and  render  it 
loose  and  friable.  Should  it  be  deemed  necessary,  there 
is  always  time  enough  between  the  getting  in  of  this  fal- 
low or  preparatory  crop  and  the  sowing  of  the  wheat  to 
plough  the  land  once  or  twice. 

After  some  weeded  crops  which  have  been  very  plen- 
tifully manured,  and  have  grown  on  particularly  rich 
land,  as,  for  example,  tobacco  or  cabbages,  wheat  is  also 
sown.  The  soil  is  then  so  loose  and  clear  that  this  crop 
can  be  got  into  the  ground  with  one  ploughing  only ;  and 
even  when  sown  rather  later  than  usual  succeeds  wonder- 
fully. Wheat  sown  after  potatoes  is,  however,  always 
poor  and  weak ;  this  has  been  proved  to  be  a  fact  by 
numerous  well-attested  experiments,  although  some  agri- 
culturists insist  upon  it  that  wheat  crops  thus  obtained 
are  equally  as  fine  as  rye  crops  would  be. 

Wheat  sown  after  a  crop  of  vegetables  does  not  answer 
so  well  as  it  would  if  sown  on  a  dead  fallow.  Never- 
theless, there  are  cases  in  which,  when  thus  sown,  the 
crop  has  far  surpassed  that  which  would  have  been 
obtained  from  a  fallow.  Instances  of  this  are  chiefly 
observed  when  the  weather  has  been  unfavourable  to  the 
operations  attendant  on  fallowing,  but  has  greatly  assisted 
in  forwarding  the  growth  of  the  vegetables,  the  debris  of 
which  then  render  the  soil  better  adapted  for  the  reception 
of  wheat  than  it  was  after  the  fallow.  But  the  soU,  after 
having  borne  this  crop  of  vegetables,  must  always  be 
ploughed  previously  to  the  wheat  being  sown,  or  the 
success  of  the  crop  will  be  doubtful. 

Some  persons  consider  peas  to  be  the  best  preparation 
for  wheat ;  others,  on  the  contrary,  prefer  beans.  The 
latter  absorb  more  nourishment  thaii  the  former,  because 
they  usually  yield  a  much  more  abundant  crop.  Should 
the  soil  be  only  moderately  supplied  with  fertility,  it  will, 
after  having  borne  beans,  be  too  poor  to  yield  a  good  crop 
of  wheat;  peas  would,  therefore,  have  been  better,  as 
they  would  impoverish  the  land  less.  But,  where  the 
soil  is  rich  enough  to  famish  the  requisite  nourishment 
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to  both  crops,  I  think  beans  an  excellent  preparation  for 
wheat.  The  rotation  which  has  from  time  immemorial 
been  followed  in  Kent,  viz.,  wheat  and  beans  alternately, 
proves  the  justice  of  my  opinions :  a  similar  rotation  has 
also  beeu  adopted  in  various  other  parts  of  England.  I 
have  seen  very  fine  wheat  grown  on  land  which  had  pre- 
viously borne  beans  sown  in  rows. 

Lastly,  the  best  and  most  successful  way  of  obtaining 
good  wheat  crops,  is  to  sow  the  grain  in  broken«up  clover 
land;  but,  in  order  to  grow  it  on  land  which,  from 
its  MabiUty,  appears  not  to  be  at  all  adapted  for  wheat, 
the  best  way  is  to  sow  the  grain  after  one  single  plough- 
ing. It  not  unfrequently  happens  that  the  produce  then 
yielded  infinitely  surpasses  that  of  crops  raised  on  fallow 
ground,  and  it  is  said  to  be  less  exposed  to  smut  and 
other  diseases.  But  these  advantages  wiU  not  be  obtained 
unless  the  clover  has  been  thick,  vig(M*ous,  and  unmixed 
with  weeds ;  the  second  cutting  taken  sufficiently  early  to 
admit  of  the  shoots  acquiring  a  height  of  eight  or  ten 
inches ;  and,  lastly,  the  whole  of  this  ploughed  in  without 
having  been  pastured.  These  conditions  can  rarely  all 
be  fdfiUed  unless  the  soil  happens  to  be  particukrly 
good,  and  great  attention  is  paid  to  the  whole  of  the  cul- 
tivation. In  breaking  up  the  clover,  care  must  be  taken 
that  the  furrows  are  drawn  straight,  and  the  furrow  slices 
weU  laid  over.  The  best  way  to  ensure  success  is  to 
make  use  of  a  light  plough.  The  ploughing  must  be 
performed  a  month  before  it  is  necessary  to  sow  the  grain, 
in  order  that  the  clover  may  have  time  to  become  decom- 
posed, and  the  ground  equalized.  The  seed  may  be 
covered  by  harrowing ;  but  the  best  plan  of  proceeding  is 
to  make  use  of  the  extirpator  for  this  purpose.  This 
mode  of  sowing  wheat  on  a  single  ploughing  is  very 
seldom  put  in  practice,  except  on  clover  land  of  one  year's 
growth ;  nevertheless,  if  the  clover  is  thick  and  vigorous, 
has  been  mown  witiiout  being  pastured,  and  the  soil 
is  clear  and  loose,  the  same  course  may  always  be 
pursued,  Where,  however,  the  contrary  is  the  case,  the 
land  must  be  ploughed  three  times  before  it  will  be  fit  for 
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the  reception  of  the  seed ;  consequently,  only  one  cutting 
of  clover  can  be  obtained  from  it  that  year.  GcDcral  ex- 
perience tends  to  prove  that  it  is  highly  injudicious  to 
sow  wheat  upon  its  own  stubble.  Tull,  and  some  of  his  imi- 
tators,  certunly  sowed  wheat  year  after  year  in  the  same 
fidd ;  but  then  he  only  derived  a  crop  from  one-half  of  the 
surfiaoe,  and  fallowed  the  othqr  half.  The  same  may  be 
observed  with  regard  to  the  Belgian  system ;  but  even 
there  wheat  is  seldom  or  never  seen  on  the  same  land  for 
two  oonseoutive  years.  Wheat  sown  after  barley  is  always 
feeble :  this  plan  of  proceeding  will  only  be  found  to 
answer  on  very  good  strong  land.  Various  experiments 
have  appeared  to  prove  that  oats  form  a  better  preparatory 
crop  for  wheat  than  barley  does.  White  wheat  is  con- 
sidered to  succeed  better  after  brown,  and  vice  versa, 
than  the  same  kind  does  when  so¥m  in  two  successive 
years.  It  may,  however,  be  regarded  as  a  general  prin- 
ciple that  it  is  in  the  highest  degree  injudicious  to  sow 
wneat  on  the  stubble  of  any  other  crop  of  com.  Wheat 
sown  after  linseed  rarely  jrields  more  than  a  very  scanty 
crop,  but  it  answers  much  better  after  hemp.  I  have, 
however,  seen  a  very  fine  crop  of  wheat  produced  after 
linseed  sown  on  ameUorated  land  which  had  only  been 
ploughed  once. 

There  is  no  kind  of  com  in  which  the  success  of  the 
crop  depends  so  much  on  a  carefril  selection  of  the  seed 
as  it  does  in  wheat,  for  bad  or  defective  seeds  contain  the 
principle  of  smut  or  diseases  equally  as  fatal.  We  shall 
have  occasion  to  enlarge  more  fully  on  this  subject  by  and 
bye,  and  will  then  enter  into  a  consideration  of  the  best 
method  of  purifying  the  seed. 

Wheat  is  u^tually  sown  later  than  rye,  not  because  it 
would  be  injurious  to  commit  it  to  the  ground  earlier  (for 
the  experience  of  several  countries  teaches  us  that  it  may 
be  advantageously  sown  in  August),  but  because  wheat 
is  better  able  to  bear  a  late  sowing  than  rye ,-  and,  con- 
sequently, the  latter  is  got  into  the  ground  first.  Wheat 
also  suffers  less  than  rye  when  sown  during  wet  weather  ; 
and  thia  aoooi|ntB  fqt  dry  weather  being  always  chosen 
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for  the  purpose  of  getting  the  latter  into  the  ground,  while 
the  former  is  sown  either  in  wet  or  dry  weather. 

Wheat,  when  sown  in  an  argiUaoeous  soil,  can  bear  a 
covering  of  earth  three  inches  deep,  and  where  the  land 
is  light  and  loose  this  depth  may  be  increased  to  four 
inches:  it  germinates  very  well  at  this  depth,  and 
shoots  up  without  difficulty.  It  may,  therefore,  without 
danger  be  covered  by  a  superficial  ploughing,  provided 
that  the  soil  is  properly  loosened,  and  not  too  damp : 
this  plan  of  proceeding  is  peculiarly  adapted  to  sandy 
soils,  as  the  young  roots  of  the  com  are  then  enabled 
to  take  a  firmer  hold,  and  are  less  liable  to  sufier 
from  the  effects  of  drought.  The  practice  cannot,  how- 
ever, be  carried  into  effect  upon  broken-up  clover  land. 
.  Wheat  withstands  the  wet  weather  usually  met  with  in 
winter  better  than  lye,  and  often  shoots  up  again,  even  in 
places  where,  from  there  having  been  standmg  water,  it 
seemed  to  have  entirely  disappeared.  But,  notwith- 
standing this,  the  fields  should  always  be  very  carefully 
drained. 

After  an  unfavourable  winter  the  wheat  will  often  look 
very  bad,  even  up  to  the  beginning  of  May,  and  only  a 
few  plants  scattered  here  and  there  will  be  discoverable. 
The  farmer  must  not,  however,  on  tlus  account  despair  of 
the  crop,  but  must  wait  until  some  weeks  of  continuous 
warm  weather  shall  have  given  the  crop  a  chance  of  re- 
covering itself ;  should  this  fail  to  produce  any  beneficial 
effect  upon  the  appearance  of  his  fields,  he  may  then  have 
recourse  to  the  plough,  and  break  the  land  up.  An 
accoimt  of  some  very  interesting  observations  made  on 
this  point  at  Mecklenburg  will  be  found  in  the  "  Annals 
of  the  Agricultural  Society  of  Mecklenburg,^'  vol.  ii.  1808, 
p.  169. 

Wheat  requires  more  careful  and  continuous  attention 
throughout  the  whole  period  of  its  vegetation  than  any 
other  kind  of  cereal,  and  it  amply  repays  all  the  labour 
and  pains  bestowed  upon  it. 

If  it  is  only  just  beginning  to  vegetate  in  the  spring, 
and  the  soil  is  tolerably  dry,  nothing  will  prove  so  bene- 
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ficial  as  to  pass  a  harrow,  having  iron  teeth,  over  it.*  By  this 
means  the  cnist  will  be  broken  up  which  has  been  formed 
over  the  surface  of  the  ground,  during  the  past  winter, 
and  the  superficial  stratum  of  the  soil  brought  into  direct 
contact  with  the  atmosphere;  the  coronal  roots  which 
shoot  about  this  time  then  find  around  them  a  soil 
recently  impregnated  with  atmospheric  matter,  which 
tends  greatly  to  favour  the  growth  of  the  plants,  while 
those  weeds  which  shoot  up  at  this  season,  will  all  be 
then  destroyed  by  the  action  of  the  harrow.  A  fine  day 
should  be  chosen  for  the  performance  of  this  operation, 
which  must  be  boldly  undertaken.  If,  after  this,  the 
field  has  every  appearance  of  having  been  newly  sown, 
and  no  green  led*,  or,  indeed,  an3rthing  but  the  bare 
ground  is  perceptible,  then  there  is  every  reason  to  hope 
that  the  operation  will  be  attended  with  success.  Should 
a  few  torn  leaves  or  blades  of  wheat  be  perceptible,  it 
will  not  matter,  provided  that  the  plants  themselves  are 
not  torn  up.  After  a  lapse  of  eight  or  ten  days,  if  the 
weather  is  favourable,  the  plants  will  be  seen  to  shoot  up 
afiresh,  and  the  field  wiU  present  a  much  better  and 
greener  aspect  than  it  did  before  the  operation.  The 
farmer  may  be  pardoned  anytlung  but  the  omission 
of  performing  this  important  operation  at  the  most 
favourable  and  propitious  moment.  Everything  else 
should  be  set  aside  for  the  time  being,  in  order  that 
all  the  teams  may  be  brought  to  work  in  harrowing 
the  com  fields.  The  remarks  relative  to  this  point, 
which  will  be  found  in  the  "  Annals  of  the  Agricultural 
Society  of  Mecklenburg,"  are  well  worthy  of  perusal. 
No  general  rule  can  be  laid  down  respecting  the  amount 
of  draught  power  which  should  be  attached  to  the  plough, 
so  much  depending  on  the  tenacity  of  the  soil.  I^e  har- 
rowing must  be  so  complete  that  the  field  shall  be  en- 
tirely covered  with  a  layer  of  loose  earth,  and  those  clefts 
which  are  usually  formed  in  argillaceous  soils  when  they 
become  dry  completely  filled  up.  This  operation  need 
not  be  confined  to  tenacious  clayey  soils,  but  may  be 

*  Or  else  a  rake  with  Iron  teeUi. 
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applied  to  any  land  which  is  sown  with  wheat,  without 
fear  or  hesitation;  the  only  difference  which  need  be 
made  is,  that  light  soils  should  be  less  violently  harrowed. 

There  cannot  be  a  doubt  but  that  the  operation  of 
weeding,  by  means  of  which  all  the  intervab  or  spaces 
which  separate  the  plants  are  freed  from  weeds,  cultivated 
and  loosened,  is  exceedingly  beneficial  to  the  crops.  But 
it  is  rarely  performed,  excepting  in  places  where  the  farmer 
himself  and  his  family  work ;  or  in  localities  where  the 
labourers  are  accustomed  to  it,  and  execute  it  as  task 
work.  When  the  men  are  sldlfril  in  the  performance  of 
this  operation,  it  is  not  nearly  so  difficult  or  laborious  as 
at  first  sight  it  appears  to  be. 

That  species  <£  cultivation  bestowed  through  the  me- 
dium of  the  hand-hoe  is  even  more  beneficial  to  the  crops 
than  weeding ;  it  is  not  only  more  rapidly  performed  and 
less  fatiguing,  but  the  surface  of  the  soil  is  thus  loosened 
and  ameliorated,  and  the  earth  raked  up  round  the  plants 
with  less  difficulty,  and  the  plants  themselves  easily 
thinned,  where  they  grow  too  closely  together. 

I  shall  presently  have  occasion  to  describe  that  kind  of 
cultivation  which  may  be  bestowed  by  means  of  the  horse 
hoe,  and  which  can  only  be  applied  to  crops  sown  in 
rows  or  lines,  but  which  is  so  beneficial  to  wheat. 

When,  on  a  very  fertile  soil,  the  wheat  plants,  which 
before  appeared  to  be  rather  few  and  far  between,  sud- 
denly shoot  up,  and  put  forth  vigorous  leaves  and  lateral 
shoots,  there  is  every  reason  to  fear  that  the  vegetation 
will  become  too  luxuriant  and  the  com  lodged. 

There  are  two  ways  of  avoiding  this  evil ;  viz.,  either 
by  cutting  off  the  tops  of  the  plants,  or  by  turning  sheep 
on  to  the  com  fields. 

When  the  first  of  these  two  is  adopted,  the  tallest 
leaves  are  cut  when  the  vegetation  of  the  wheat  is  ad<> 
vancing,  and  it  puts  forth  leaves  and  covers  the  soil ;  care 
must,  however,  be  taken  not  to  touch  the  heart  of  the 
plant.  It  is  of  the  utmost  importance  that  this  operation 
should  be  performed  by  carerol  persons  accustomed  to 
mowing,  and  never  by  those  to  whom  the  portions  cut 
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off  are  to  be  given  as  fodder  for  their  cattle ;  because, 
where  such  is  the  [case,  they  are  very  apt  to  cut  off  too 
much,  in  order  to  obtain  more  food  for  their  animals,  and 
thus  materially  injure  the  wheat.  The  practice  of  cutting 
the  leaves  of  the  com  at  this  season,  tends  to  check  and 
temper  the  luxuriance  of  the  vegetation.  It  must  never 
be  undertaken  without  due  consideration  and  reflection. 
The  farmer  must  be  thoroughly  acquainted  with  the  fer« 
tility  and  other  quaUties  of  the  soil,  ^and  must  carefully 
weigh  all  the  appearances  and  probabiUties  from  which 
any  deductions  relative  to  the  weather  and  temperature 
winch  may  be  anticipated  may  be  drawn ;  which  latter 
are  often  very  deceptive,  since  a  state  of  temperature 
highly  favourable  to  wheat  is  frequently  succeeded  by  one 
wUch  retards  the  vegetation  of  the  crop  so  much,  as  to 
create  regret  that  anything  should  have  been  done  to 
weaken  it.  Nothing  but  practice  and  attention  can  enable 
the  farmer  to  avoid  frequently  falling  into  great  errors  on 
this  point.  When  the  wheat  plants  are  interlaced,  the 
leaves  of  a  dark  green  hue  and  intermingled  with  one 
another,  when  its  shoots  are  full  and  vigorous  and  tall, 
some  check  should  be  given  to  the  vegetation,  if  the 
farm^  would  avoid  the  danger  of  its  being  lodged ;  but 
where  these  appearances  are  not  visible,  it  should  be  let 
alone. 

The  period  for  pasturing  sheep  upon  wheat,  usually,  is 
about  the  latter  end  of  April.  This  practice  should, 
however,  only  be  had  recourse  to  when  the  soil  is  particu- 
lorly  fertile  and  the  plants  cover  the  groimd  with  a  thick 
layer  of  green.  Where  this  mode  of  reducing  the  luxuri- 
ance of  the  vegetation  is  put  into  practice,  a  great  number 
of  sheep  should  be  turned  upon  the  land  at  once,  and 
suffered  to  eat  down  the  young  plants  nearly  to  the 
ground ;  it  is  highly  injudicious  to  turn  only  a  few  of 
Siese  animals  on  at  a  time,  with  the  view  of  gradually 
producing  the  required  effect.  As  soon  as  the  sheep  have 
performed  their  oflBce,  they  must  be  removed,  and  the 
plants  allowed  to  recover  themselves.  I  consider  that  the 
beat  mode  of  proceeding  is.  to  ont  :off  the  tops  of  the 
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plants ;  this,  however,  should  be  done  only  where  the  soU 
isveiyrich. 

The  operation  of  which  I  am  now  about  to  speak 
is  somewhat  analogous,  although  it  should  on  no  accoimt 
be  confounded  with  the  last  mentioned  one ;  I  allude  to 
that  in  which  the  weeds  that  have  shot  up  above  the 
wheat,  and  lye  plants  springing  from  seed  which  chanced 
to  be  among  the  wheat  or  was  contained  in  the  manure, 
are  cut  down.  This  must  also  be  very  carefolly  done, 
and  the  wheat  itself  on  no  accoimt  touched. 

Inclement  and  cold  nights  are  more  unfavourable  to 
wheat  than  to  any  other  kind  of  corn ;  they  invariably 
check  the  vegetation  of  the  crop,  and  almost  cause  it  to 
retrograde.  But  the  plants  soon  recover  themselves, 
especially  if  a  period  of  fine  weather  succeeds ;  a  very  few 
days  will  often  suffice  to  make  them  again  look  green  and 
healthy.  Up  to  the  time  when  the  blades  shoot  and  the 
ears  become  developed,  wheat  thrives  best  in  a  warm 
temperature  varied  by  continuous  rains,  as  such  weather 
is  most  favourable  to  the  growth  of  its  lateral  shoots. 
When  it  is  about  to  flower,  dry,  warm  weather  is  most 
favourable  to  it.  After  the  grain  is  formed  and  matured, 
the  most  beneficial  temperature  is  a  moderately  moist 
one ;  continuous  drought  and  warm  winds  mature  the 
grain  too  quickly,  and  it  is  then  not  so  perfect  as  it  would 
have  been  under  opposite  circumstances.  Heavy  rains 
are  exceedingly  injurious,  as  they  tend  to  engender  smut  in 
the  grain. 

Wheat  which  is  intended  for  sale  should  be  cut 
before  it  comes  to  full  maturity,  otherwise  it  assumes  a 
dusky  appearance,  and  does  not  yield  such  white  flour ; 
many  persons  endeavour  to  remedy  this  by  moistening 
the  grain,  but  buyers  always  reject  such  wheat,  especially 
if  the  market  is  tolerably  stocked.  Besides,  wheat  is 
always  disposed  to  shed  its  seed ;  in  dry,  windy  weather, 
there  will  be  some  danger  of  a  great  deal  being  wasted  if 
the  crop  is  allowed  to  get  too  ripe.  The  exact  period  at 
which  the  harvest  shoidd  be  commenced  must,  therefore, 
be  carefully  chosen;    and  this  has  arrived  when  the 
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grain  has  formed  its  farina,  ceases  to  be  milky,  and  yet 
has  not  hardened.  Although  wheat  usually  ripens  about 
a  fortnight  later  than  rye,  it  frequently  happens  that  it  is 
fit  to  be  cut  before  the  rye  crops  have  been  gathered  in. 
When  this  is  the  case,  the  rye  should  be  left  and  the 
wheat  gathered  in,  because  if  it  is  neglected  the  loss  will 
be  far  greater  than  that  resulting  &om  any  neglect  of  the 
rye  would  be ;  only  that  portion  of  wheat  which  is  in- 
tended for  seed  should  be  suffered  to  become  completely 
or  dead  ripe,  and  this  must  then  be  gathered  in  as  care- 
fully and  quickly  as  possible. 

When  wheat  is  sown  in  a  good  soil,  and  the  weather 
is  favourable  to  its  growth,  it  yields  the  largest  amount 
of  produce  of  any  kmd  of  gram,  in  nutritive  matter  at 
least,  if  not  in  bulk;  and  then  oats  is  the  only  kind 
which  equals,  or  much  less  surpasses  it.  When  only  a 
moderate  degree  of  cultivation  is  bestowed,  it  will  often 
yield  twenty-fomr  bushels  per  acre,  provided  that  the  land 
is  good,  and  the  weather,  on  the  whole,  favourable.  In 
England,  wheat  sown  in  drills,  and  carefully  weeded,  will 
often  yield  a  much  larger  crop.  Twelve  bushels  are 
usually  regarded  as  a  good,  and  eight  as  a  bad  crop.  On 
good  wheat  land,  carenilly  cultivated,  the  average  amount 
of  produce  is  about  ten  bushels  per  acre  per  annum. 

But  we  shall  regard  wheat  as  still  more  advantageous 
when  compared  with  other  grain,  if  we  come  to  con- 
sider the  value  of  its  produce.  This  value  is  by  no  means 
conventional,  but  is,  on  the  contrary,  founded  upon  the 
nature  of  the  grain.  The  usual  weight  of  a  bushel  of 
good  wheat  is  from  84  to  96  lbs.,  and  this  weight  con- 
tains a  £Eur  greater  proportion  of  nutritive  parts  than  an 
equal  number  of  pounds  of  any  other  kind  of  grain ; 
these  parts,  too,  are  in  themselves  superior,  more 
strengthening,  and  energetic.  It  also  contains  gluten, 
that  substance  so  analogous  to  animal  matter,  in  much 
larger  quantities,  and  in  a  much  purer  state  than  it  is 
contamed  by  any  other  kind  of  grain,  and,  consequently, 
wheat  is  most  adapted  for  animal  food.  Besides,  it  con- 
tains particularly  good  starch.    From  the  intimate  com- 
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bination  of  its  particles,  a  far  more  digestive,  nourishing, 
and  agreeable  kind  of  food  may  be  manufactured  from 
wheat  than  firom  any  other  kind  of  grain. 

The  condition  and  properties  of  the  soil,  as  well  as  the 
kind  and  quantity  of  manure  used  upon  it,  has  a  consider- 
able effect  upon  the  relative  proportions  of  the  constituent 
parts  of  tins  kind  of  grain.  Wheat  grown  on  land 
manured  by  firesh  sheep  or  horse-dung,  or  by  these 
animals  being  pastured  on  it,  always  contains  a  very 
large  proportion  of  gluten,  which  renders  it  unfit  for  the 
fabrication  of  beer  or  brandy,  while  it  makes  the  best 
flour  and  bread.  According  to  Hermbstaedt,  the  pro- 
portion of  gluten  contained  in  wheat  varies  from  five  to 
thirty  parts  in  a  hundred.  Besides  this,  all  kinds  of 
wheat  have  not  an  equally  thick  husk.  This  difference 
arises  partly  from  variety  and  species,  and  partly  from 
the  nature  of  the  soil ;  damp  soils  always  make  the  husk 
thicker.  The  thickness  of  the  husk  is  always  exactly  in 
an  inverse  ratio  with  the  weight  of  the  grain. 

In  proportion  as  wheat  requires,  and,  under  favourable 
circumstances,  absorbs  a  larger  quantity  of  nutritious 
matter  from  the  soil  than  any  other  kind  of  grain,  so  in 
like  proportion  does  it  exhaust  the  land.  In  those  cal- 
culations which  I  have  already  given,  and  which,  although 
h3rpothetical,  are  based  on  experiments  made  for  the 
express  purpose  of  throwing  some  light  on  this  point,  I 
have  stated  as  a  general  average  that  wheat  absorbs  forty 
of  every  hundred  parts  of  nutriment  contamed  in  the 
soil. 

It  is  very  probable  that  in  the  formation  of  its  vegeto- 
animal  gluten,  it  absorbs  a  larg^  portion  of  animal  humus, 
or,  at  any  rate,  requires  a  large  quantity  of  azote ;  and 
that  animal  manures  suit  it  much  better  than  those 
which  are  purely  vegetable,  and  which  suffice  for  any 
other  kind  of  cereals.  Lime  and  alkalies  might  answer 
as  well ;  I  say  might,  for  as  yet  we  have  no  positive  ex- 
periments on  this  point  to  prove  that  they  do.  Most 
certain,  however,  it  is  that  wheat  exhausts  land  much 
more  than  any  other  kind  of  grain ;  both  general  expe- 
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rience  and  individual  experiments  tend  to  attest  the  truth 
of  this  fact.  The  cultivation  of  it  should,  therefore,  be 
restricted  within  certain  Ihnits,  especially  where  the  land 
is  light  and  friable,  as  in  these  cases  the  humus  con- 
tained in  it  is  much  more  easily  absorbed  than  it  would 
be  from  a  clayey  soil.  Where  the  circumstances  of  the 
undertaking  are  such  as  to  admit  of  the  exhaustion  being 
repaired  by  the  addition  of  fresh  manure,  the  fanner  can 
be  guided  by  his  own  interest  or  pleasure  on  this  point. 
Wheat  usually  gives  double  the  weight  of  straw  that 
it  does  of  grain.  On  elevated  or  mountainous  lands, 
something  less — and  on  low,  flat  grounds,  something 
more  than  this  average  may  be  anticipated.  The  weather 
has  a  considerable  influence  on  this  proportion  in  wheat 
as  well  as  in  all  other  kinds  of  grain.  Wheat  straw  is 
more  nutritious  than  any  other ;  but  it  is  not  so  well 
adapted  for  litter  as  rye  straw. 

Spriag  Wheat. 

This  kind  is  not  distinguished  from  autumnal  wheat  by 
any  botanical  characteristic,  but  simply  by  a  property 
which  has  been  artificially  communicated  to  it,  and  of 
which  it  may  be  deprived  by  a  change  in  the  mode  of 
cultivation,  viz.,  that  of  coming  more  quickly  to  ear.  It 
is  not  always  bearded.  It  is  well  known  that  spring 
wheat  is  often  made  to  become  autumnal.  This  cannot, 
however,  be  so  easily  effected  with  some  varieties  as  it 
may  with  others. 

V  arious  kinds,  both  with  and  without  beard,  have  been 
cultivated.  The  beardless  varieties  have  generally  been 
considered  as  the  best.  It  will  be  impossible  to  decide 
whether  or  not  certain  kinds  of  wheat  brought  from  Tunis 
or  Candia,  and  cultivated  by  Fischer,  at  Dunkelsbtthl, 
are  deserving  the  high  praise  bestowed  on  them,  until 
some  more  conclusive  experiments  have  been  made  on 
the  subject. 

Spring  wheat  does  not  require  so  stiff  a  soil  as 
autumnd  wheat,  but  thrives  well  on  light  land,  provided 
that  this  land  is  not  too  dry,  and  is  also  rich  in  humus 
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and  manure.  It  also  must  be  well  tilled,  pulverized,  and 
cleared.  The  fields  in  which  spring  wheat  can  be  sown 
with  most  chance  of  success,  are  those  in  which  weeded 
crops  have  been  cultivated,  and  where  autumnal  wheat 
has  not  been  sown,  either  on  account  of  the  weeded  crop 
having  been  got  in  too  late,  or  because  it  in  genersd 
forms  a  very  bad  preparation  for  spring  com. 

Spring  wheat  succeeds  better  than  autumnal  wheat 
when  sown  after  potatoes,  provided  that  the  soil  is  rich, 
and  not  too  dry.  In  general,  it  takes  the  place  of  large 
barley.  Many  agriculturists  consider  it  to  be  exceed- 
ingly advantageous  always  to  sow  spring  wheat  instead 
of  large  barley  after  weeded  cropsi,  where  the  alternate 
rotation  is  pursued,  because  its  produce  wiU  invariably 
be  found  to  be  greater  than  that  of  barley;  but  the 
result  has  not  justified  the  opinion,  excepting  where  the 
soil  has  been  rich,  and  abundantly  stored  with  humus. 
There  can  be  no  doubt  but  that  spring  wheat  absorbs 
more  nutritious  matter  than  barley.  Where  the  soil  is 
poor,  the  crop  fails ;  and  where  it  is  rich,  it  thrives  and 
exhausts  it.  Autumnal  wheat,  which  is  not  sown  until 
two  years  afterwards,  and  even  the  succeeding  rye  crops 
will  yield  but  a  scanty  produce,  unless  the  exhausted 
Igad  is  ameliorated  by  a  good  manuring. 

To  these  remarks  it  may  be  added,  that  spring 
wheat  is  very  apt  to  fail  in  our  climate.  Cold,  rainy, 
and  even  dry  summers  are  injurious  to  it.  In  those 
years  when,  from  a  succession  of  alternately  warm  and 
dry  weather,  barley  thrives  very  well,  at  least  half  the 
wheat  ears  will  be  found  to  be  destroyed  by  smut.  This 
disease  attacks  spring  wheat  much  more  frequently  than 
it  does  autumnal  wheat ;  whereas  caries  seems  to  be  pe- 
culiar to  the  latter.  This  circumstance  may  possibly 
account  for  the  fact,  that  nothwithstanding  the  praises 
lavished  on  spring  wheat,  it  is  but  little  cultivated  in 
the  north  of  Europe;  indeed,  it  is  seldom  met  with 
there,  excepting  in  those  places  where  autmnnal  wheat 
is  not  cultivated. 

The  period  for  getting  the  seed  into  the  ground  occurs 
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sometime  between  the  middle  of  April  and  the  middle  of 
May ;  it  should  not  be  sown  so  early  as  spring  rye ;  it 
does  not  in  general  ripen  imtil  September.  The  grain  is 
smaller^  and  does  not  make  so  much  show  as  that  of 
autumnal  wheat.  The  husk  is  usually  stronger,  and  the 
grain  lighter^  although  the  farina  which  it  yields  is  fully 
equal  in  quahty  to  that  of  autumnal  wheat.  Some 
persons  are  of  opinion,  however,  that  it  does  not  answer 
so  well  as  the  latter  when  used  for  the  purpose  of  making 
bread,  but  speak  very  highly  of  its  qualities  when  em- 
ployed in  the  manufacture  of  starch. 

When  wheat  is  scarce,  buyers  frequently  do  not  object 
to  giving  as  much  for  spring  as  for  autumnal  wheat ;  but 
otherwise  they  reject  it,  and  not  entirely  without  reason, 
on  account  of  the  smaUness  of  the  grain,  and  that  it 
fetches  but  a  very  low  price. 

Spelt. 

IViticum  spelia  is  chiefly  distinguished  from  wheat  by 
its  husk,  which  is  flat,  and  round  at  the  end,  and  encloses 
and  retains  the  grain  so  firmly  that  it  cannot  even  be 
separated  from  it  by  threshing;  recourse  is,  therefore, 
obliged  to  be  had  to  a  mill.  It  is,  doubtless,  this  cir- 
cumstance which  prevents  this  useful  grain  from  being 
cultivated  in  the  north  of  Germany,  where  the  millers 
are  unacquainted  with  the  means  which  must  be  taken 
for  the  purpose  of  freeing  the  grain  from  the  husk  or 
chaff. 

There  are  various  kinds  of  spelt ;  some  with  and  some 
without  a  beard;  some  grown  as  autumnal,  some  as 
spring  com ;  and  these  varieties  differ  in  hue  and  colour. 

There  is  no  difference  between  the  cultivation  of  wheat 
and  that  of  spelt.  The  latter  is  stronger,  and  less  liable 
to  fail  during  winter  when  sown  in  damp  situations  than 
wheat ;  it  grows  higher,  is  not  so  easily  laid,  and  does 
not  ^ed  its  grain  so  quickly ;  neither  does  it  require  so 
rich  a  soil.  It  is,  like  wheat,  subject  to  smut ;  but  does 
not  suffer  so  much  from  the  ravages  of  that  disease. 
When  the  grain  is  separated  from  the  husk,  it  is  quite 

VOL.  II.  n  D 
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equal  to  wheat  in  weight  and  value ;  some  persons  even 
assert,  that  wheat  does  not  yield  so  good  flour^  or  make 
such  nice  bread  as  spelt. 

It  is  either  preserved  in  the  husk  or  separate  from  it ; 
it  is^  however^  seldom  separated  from  it,  unless  it  is  to  be 
used  immediately,  as  it  keeps  better  in  that  covering,  and 
is  less  liable  to  be  injured  oy  vermin,  or  become  heated. 
Sometimes  it  is  sent  to  market  in  the  husk,  at  others  not 
until  freed  from  it;  in  the  former  case,  it  only  fetches  one 
half  as  much  as  it  does  in  the  latter. 

It  is  sown  in  the  husk,  but  twice  as  thickly  as  wheat* 
In  the  south  of  Germany  it  is  more  generally  cultivated 
than  any  other  kind  of  grain. 

When  in  the  husk,  it  may  be  advantageously  used 
as  provender  or  forage  for  horses;  and  in  places  where 
the  millers  are  not  acquainted  with  the  proper  mode  of 
separating  the  grain  from  the  husk,  this  is  the  best  if  not 
the  only  use  to  which  it  can  be  applied. 

One-grained  Wheat  (Mniom  of  tie  Germans). 

IHticum  nwnocoeon,  or  Saint  Peter's  wheat,  very  much 
resembles  large  flat  barley,  in  its  general  appearance  and 
in  the  form  of  the  ear,  but  it  has  not  so  much  beard.  The 
grain  is  equal  in  value  to  that  of  spelt;  but  is  much 
smaller.  It  is  cultivated  both  as  spring  and  autumnal 
wheat,  on  land  which  is  regarded  as  too  poor  to  bear 
spelt ;  also  on  the  most  remote  crop  divisions,  and  in 
places  at  a  considerable  distance  from  the  farm  buildings. 
It  is  most  frequently  met  with  in  Wirtemberg. 

The  species  known  to  botanists  triHcumj?olonicimfVo]iAh 
wheat,  Valachian  wheat,  Surinam  wheat,  &c.,  has  been 
derived  fit)m  the  tritictim  monococon.  This  variety  difiPers 
irom  all  others  in  the  form  of  its  ears  and  grain,  both  of 
which  are  long  and  narrow.  The  quality  of  the  farina  is 
about  half  way  between  that  of  wheat  and  rye  flour.  It 
ripens  late,  when,  as  is  usually  the  case,  it  is  cultivated  as 
spring  com ;  in  cold  summers  it  rarely  attains  to  ma- 
turity.   It  is  much  priced  as  an  ingredient  in  soup^  after 
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having  been  ground,  and  is  said  to  approach  nearer  to 
the  nature  of  rice  than  any  other  known  production.  It 
has '  not  yet  been  made  a  marketable  commodity  among 
us,  nor  do  we  expect  to  see  it  so. 

Smid,  or  Caries  in  Wheat  {Brand). 

In  the  cultivation  of  wheat,  and  other  species  of  the 
family  of  triticums,  there  is,  in  some  countries,  nothing 
that  militates  so  much  against  the  success  of  the  crops  as 
those  diseases  termed  "  smut''  and  "  caries  ;"  and,  con- 
sequently, no  subject  has  so  deeply  engaged  the  attention 
of  agriculturists,  as  the  means  of  guarc^g  against  this 
evil.  Numberless  volumes  have  been  written  on  this 
subject  in  every  known  language ;  but,  as  yet,  very  little 
Ught  has  been  thrown  upon  it,  on  account  of  the  disease 
having  been  confounded  with  others  which  are  essentially 
distinct  and  arise  from  totally  opposite  causes,  or  else 
because  each  author  has  given  his  own  views  and  opinions 
only,  without  reference  to  those  of  others,  and  these  have 
been  too  frequently  founded  on  narrow  and  partial  views 
of  the  subject. 

We  shall  commence  by  drawing  a  line  of  distinction 
between  these  two  diseases,  both  of  which  are,  in  Ger- 
many, comprehended  under  the  denomination  of  brand; 
the  first,  or  draTid  properly  so  called,  is  that  disease  which 
the  French  designate  "  nieUCy*  and  the  English  "  mnut!^ 
It  entirely  destroys  the  substance  of  the  grain,  and  no- 
thing  rei^s  in  the  husks  but  a  blackisf  brown  dust. 
This  disease  is,  doubtless,  the  same  as  that  which  deve- 
lops itself  in  various  kinds  of  gram,  and  especially  in 
barley  and  other  gramineous  plants,  and  which  is  fre- 
quently designated  "  soot,*'  because  the  powder  to  which 
the  grain  is  resolved  so  much  resembles  that  deposited  by 
flame,  and  is,  in  fact,  fully  capable  of  supplying  the  place 
of  actual  soot  in  the  preparation  of  the  black  colour  used 
ID  painting.  This  msease  attacks  wheat  more  frequently 
than  any  other  kind  of  grain,  and  often  destroys  the 
greater  part  of  the  crop.  I  have  seen  a  field  of  spring 
wheat,  sown  on  a  recently  manured  sandy  soil,  in  which  I 
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could  not  discover  one  single  perfect  grain.*  It  often 
shows  itself  before  the  ears  have  begun  to  form,  and 
traces  of  blackness  and  disease  are  visible  even  in  the  very 
marrow  of  the  plant.  Where  this  is  the  case,  however, 
the  plants  grow  up  to  their  usual  height,  the  ears  attain 
their  full  size,  and  even  look  healthy,  although  they  are 
thin  and  poor.  The  husks  are  greener,  shorter,  and 
rather  more  rounded.  When  the  ear  is  approaching  its 
full  size,  the  black  hue  becomes  perceptible  through  the 
husk ;  which  latter  is  not,  however,  so  thin  as  in  barley, 
where  it  bursts  before  the  formation  of  the  ear  is  nearly 
completed,  and  sheds  a  black  dust.  When  the  wheat 
has  attained  its  full  growth,  the  husks  burst,  and  the  rain 
and  wind  wash  away  and  carry  off  the  black  dust,  with- 
out its  injuring  or  discolouring  the  sound  grain.  But 
where  the  wheat  is  cut  before  it  has  become  perfectly 
matured,  and  the  weather  is  damp,  the  powder  remains 
in  the  husk,  is  carried  to  the  bam  with  the  wheat,  and 
there  beaten  out  by  the  flail.  In  this  manner  the  sound 
wheat  becomes  blackened,  because  this  bladk  powder 
attaches  itself  particularly  to  that  slight  tuft  of  hair  or 
down  which  exists  at  the  extremity  of  wheat,  at  the  bottom 
of  the  line  or  cleft  which  passes  down  each  grain.  This 
discolouration,  notwithstanding  which  the  grain  remains 
iminjured,  is  called  the  tip  {le  bout  den  na^elbrand^  der 
spitzbrand),  and  is  very  often  confounded  with  caries. 
But  it  is  neither  more  nor  less  than  a  mere  external  dis- 
colouration of  the  grain,  and  has  not  the  slightest  effect 
on  its  soundness ;  it  cannot,  however,  be  denied  that  it 
may  tend  to  give  a  black  shade  to  the  flour,  unless  the 
grain  is  very  carefully  cleansed  before  being  sent  to  be 
ground.  There  are  two  ways  of  cleansing  the  grain :  the 
first  consists  in  washing  it,  and  does  not  mjure  it  in  the 
least,  provided  that  immediately  afterwards  it  is  carefully 
dried ;  the  second  consists  m  threshing  the  grain,  mixed 

*  From  this  it  woald  seem  that  this  disease  is  much  more  frequent  and  dan- 
gerous in  the  north  than  it  is  in  tlie  south.    I  have  never  seen  it  commit 
anything  lilce  the  rayages  above  described,  eitiier  in  Italy,  France,  or  Swltier- 
and*~FRBNCH  Trams. 
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with  barley  chaff  or  dry  clay,  and  subsequently  sepa- 
rating it  from  these  substances  by  passing  it  several  times 
through  a  winnowing  machine. 

The  disease  itself  is  not  hereditary,  nor  is  it  transmitted 
through  the  medium  of  the  seed ;  it  is  engendered  on 
moist  or  exceedingly  rich  land  when  the  weather  is  damp 
and  warm.  It  is  true  that  an  imperfect  grain  will  pro- 
duce only  a  feeble  plant,  and  such  an  one  will  un- 
doubtedly be  more  liable  to  take  disease  than  another 
would  be ;  but  still  the  disease  is  not  hereditary  in  the 
actual  sense  of  that  word,  and  for  this  reason :  those 
grains  which  actually  are  attacked  by  this  disease  are 
completely  destroyed,  and  the  powder  which  fedls  from 
them  adheres  merely  to  the  exterior  of  the  others,  and 
does  not  injure  them  in  this  point  of  view.  Sound  grain 
which  is  only  discoloured  by  this  smut  powder  will  always 
produce  healthy  crops,  provided  that  there  are  no  other 
circumstances  attending  it  which  lead  to  an  opposite 
result.  My  own  experience,  as  well  as  that  of  others, 
tends  to  prove  that  not  only  the  ear,  but  the  whole  of  the 
grain  is  attacked  by  smut.  No  washes  can  impede  the 
progress  of  the  disease ;  the  best  way  of  preventing  its 
attacks  is  to  see  that  the  seeds  are  sound  and  fully 
matured,  the  sowings  properly  performed,  the  soil 
thoroughly  drained,  and  that  species  of  manure  applied 
which  is  best  adapted  to  its  nature.  The  weather  and 
temperature  exercise  considerable  influence  over  this  dis- 
ease ;  in  one  year  it  will  be  scarcely  heard  of,  while  in 
another  its  results  will  be  most  fatal.  There  are  some 
particular  fields  in  which  the  crops  frequently  suffer 
from  caries,  and  where  smut  is  unknown ;  while  in  others 
the  former  disease  nuiy  be  guarded  against,  while  the 
latter  can  never  entirely  be  eiadicated. 

Caries  does  not  wholly  destroy  the  consistence  of  the 
grain,  nor  does  it  injure  its  form;  nevertheless,  its 
blackish-brown  hue,  its  smell,  and  its  nauseous  flavour 
are  sufficient  evidences  of  change  and  deterioration.  This 
disease  does  not  appear  to  be  developed  until  the  grain 
begins  to  form;  no  traces  of  it  are  perceptible  until  after 
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the  period  of  flowering.  The  ears  look  sickly,  palid,  and 
weak,  and  eventually  become  covered  with  dark-coloured 
specks.  Caries  deteriorates  the  sound  grain  when  any  of 
the  diseased  ones  are  suffered  to  get  amongst  it ;  but  as 
those  which  are  attacked  are  lighter  than  the  others,  it  is 
easy  to  get  rid  of  them  by  the  process  of  winnowing. 
When  tins  operation  is  carefully  performed,  the  greater 
part,  if  not  the  whole,  of  the  diseased  grains  may  be 
separated  from  the  sound  ones.  Where  only  a  few  are 
left,  they  do  not  spoil  the  flour  or  render  it  injurious  to 
health ;  but  where  there  are  any  considerable  number  of 
them,  they  conmiunicate  a  disagreeable  flavour  to  it,  and 
render  it  unfit  for  any  kind  of  use.  The  grain  even 
becomes  less  adapted  for  the  use  of  brewers  and  distillers, 
and  deteriorates  from  the  quality  of  the  brandy  made 
from  it. 

The  cause  of  caries,  at  least  of  the  most  virulent  variety 
of  this  disease,  exists  in  the  seed,  and  is  hereditary.  This 
IB  sufficiently  attested  by  the  fact,  that  many  agriculturists 
whose  crops  have  year  after  year  suffered  from  its  ravages, 
have  only  succeeded  in  escaping  from  this  evil  by  a  most 
careful  selection  of  the  seed,  and  by  following  it  up 
with  other  suitable  preventive  proceedings :  but  no  sooner 
have  they  ceased  to  observe  these  precautions,  than  the 
disease  has  returned  as  badly  as  ever. 

When  perfectly  ripe  grain  which  has  never  been  at- 
tacked by  this  disease,  has  been  thrashed  previously 
to  being  sweated  in  the  stack,  is  then  spread  over  the 
granary  in  thin  layers,  carefully  moved  about  to  expose  it 
to  the  air  until  dry,  and  then  sown,  the  farmer  may 
make  himself  perfectly  easy  respecting  the  success  of  his 
crop,  at  least  so  far  as  regards  this  disease.  All  danger 
may  frequently  be  avoided  in  grain  a  year  old,  which  has 
been  properly  treated  and  carefully  preserved. 

If,  however,  this  cannot  be  entirely  depended  upon, 
there  are  various  means  of  preventing  or  lessening  this 
evil,  all  of  which  are  attended  with  greater  or  less  success. 

Some  persons  consider  it  as  sufficient  to  wash  the  wheat 
in  clear  water,  provided  that,  while  doing  so,  care  is  taken 
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to  remove  all  the  light  and  diseased  grains,  which  invari- 
ably rise  to  the  top. 

Others  regard  »Edt  water  as  more  efficacious ;  the  light 
grains  being  then  more  sure  to  swim  on  the  top :  besides, 
it  cannot  be  denied  that  salt  also  acts  beneficially  in 
another  way. 

The  most  really  efficacious  preventives  have  been  found 
to  be  lime,  ashes,  common  salt,  Glauber's  and  other  salts, 
alum,  sulphate  of  iron,  and  arsenic.  These  substances 
are  used  either  singly  or  combined,  in  various  forms  and 
ways. 

The  following  is  the  most  usual  way  of  applying 
lime: — One  bushel  of  recently  slacked  and  pulverized 
lime  is  considered  as  sufficient  for  twelve  bushed  of  seed. 
The  grain  is  washed  with  cold  water,  from  which  the  chill 
has  been  taken:  some  agriculturists  use  urine.  It  is 
thrown  into  this  fluid  and  well  stirred  about  until  all  the 
light  grains  float  on  the  surface ;  these  must  be  skimmed 
off  and  thrown  aside  as  useless.  The  wheat  thus  steeped 
should  then  be  drained  for  a  little  while,  and  afterwards 
powdered  with  the  newly  slacked  lime ;  it  should  then  be 
left  untouched  for  eight  or  twelve  hours,  and  then  stirred 
up  thoroughly,  spread  out  in  thin  layers  over  the  floor, 
and  left  to  dry:  it  must  not  be  put  into  sacks  until 
thoroughly  diy.  Many  amiculturists  take  equal  parts  of 
lime  and  alkahne  ashes,  and  thus  produce  a  caustic  alkali, 
which  mixture  whether  viewed  in  a  theoretical  or  practical 
point  of  view,  appears  to  be  highly  efficacious.  Some 
persons  also  add  a  greater  or  less  proportion  of  common 
salt.  A  wash  is  also  made  composed  of  lime  ashes  and 
urine,  to  which  common  salt  is  occasionally  added,  and 
the  grain  watered  with  it.  There  are  various  manipula- 
tions and  modes  of  proceeding  in  these  cases ;  and, 
although  each  person  attaches  particular  importance  to 
his  own  plan,  they  are  all  much  the  same  in  point  of 
effect.  l%e  chief  thing  to  be  attended  to  is  to  see  that 
these  pickles  are  made  as  strong  and  active  as  possible, 
and  that  the  whole  of  the  grain  is  so  thoroughly  stirred 
about,  that  eadi  individual  seed  receives  its  due  share. 
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The  grain  must  be  left  under  the  influence  of  this  mixture 
for  a  certain  time,  and  until  a  slight  degree  of  heat  is  per- 
ceptible, and  then  spread  out  and  exposed  to  the  air. 
Some  persons  regard  kitchen  salt  as  exceedingly  effica- 
cious, and,  consequently,  depend  chiefly  upon  it :  but  the 
best  authenticated  and  most  numerous  experiments  tend 
to  prove  that  no  substances  so  fully  answer  this  purpose 
as  lime  and  ashes ;  and  in  most  countries  these  are  the 
cheapest  which  can  be  obtained. 

Solutions  of  vitriol  and  alum  have  been  very  highly  re- 
commended ;  but  as  there  are  as  yet  no  authenticated 
proofs  of  their  efficacy,  we  shall  not  put  them  on  a  par 
with  the  other  matters. 

Arsenic  is  a  veiy  efficient,  but  also  a  very  dangerous 
substance,  to  make  use  of,  and,  when  employed,  must  be 
confided  to  the  care  of  some  person  who  is  perfectly 
aware  of  the  frightful  effects  of  this  subtle  poison. 

Although  these  two  diseases,  smut  and  caries,  are  com- 
pletely distinct  in  their  nature,  it  not  unfrequentlv  happens 
that  both  are  found  existing  in  the  same  field;  and 
although  it  has  been  proved  that  the  principal  cause  of 
caries  is  in  the  seed,  and  that  by  a  careful  selection 
or  treatment  of  the  seed  it  may  frequently  be  eradicated, 
yet  it  must  be  confessed  that  it  will  often  be  engendered, 
even  where  the  seed  has  been  perfectly  sound,  by  various 
causes  which  exercise  a  pecifliarly  pernicious  influence 
over  vegetation ;  and,  consequently,  there  is  no  certain 
means  of  guarding  against  it. 

BTE. 

Secaie  cereale  (common  rye).  Of  this  grain  we  have 
but  one  species,  and  all  its  numerous  varieties  are  distin- 
guished by  no  botanical  characteristic,  but  merely  by 
some  difference  in  their  nature,  occasioned  by  peculiarities 
in  the  mode  of  cultivation. 

Autumnal  and  spring  rye  acquire  the  properties  that 
give  rise  to  these  appellations,  in  the  same  way  as  autum- 
nal and  spring  wheat  do :  we  have  already  described  this. 
The  following  are  the  properties  of  autumnal  lye:  it 
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remains  longer  in  the  ground^  grows  more  bushy,  and 
does  not  put  forth  its  stems  or  s^  stalks  until  late  in 
the  season.  We  have  one  variety  which  came  originally 
from  the  Russian  provinces  on  the  shores  of  the  Baltic, 
and  which  has  all  the  properties  of  autumnal  rye.  Those 
varieties  known  by  the  names  of  Archangel  rye^  Norwe- 
gian rye,  SL  John^s  rye,  &c.,  are  one  and  the  same,  and 
no  dii^milarity  between  them  can  be  discovered. 

I  cannot  yet  make  up  my  mind  whether  or  not  the  kind 
termed  Wtdlachian  rye  is  of  a  different  nature.  It  is 
more  than  probable  that  there  has  been  some  mistake 
respecting  it ;  for  fifty  years  ago  Siberian  barley  {iordeum 
coeleate),  was  regarded  as  a  species  of  rye,  and  called 
Wallachian  rye ;  and  not  six  years  ago  some  of  it  was 
sent  to  me  under  that  name.  The  resd  Wallachian  rye 
has  no  distinguishing  characteristic.  Every  kind  of  grain 
which  is  for  some  years  subjected  to  a  mode  of  cultivation 
similar  to  that  pursued  in  ^urdens,  and  the  seed  of  which 
has  been  caremlly  selected,  undergoes  some  changes  in 
its  nature ;  but  it  is  not  difficult  to  foresee  that  when  it 
conies  to  be  again  cultivated  in  the  open  field,  the  exis- 
tence of  these  alterations  will  be  of  short  duration. 

That  kind  of  rye  which  comes  to  us  from  the  Russian 
provinces  on  the  borders  of  the  Baltic,  and  the  German 
name  of  which  may  be  translated  ''  bushy  rye,''  is  far 
superior  to  the  others.  It  resists  inclement  weather 
better,  grows  fuller  and  higher,  is  not  so  easily  laid,  and 
when  sown  on  a  good  soil  with  proper  care,  always  yields 
a  large  amount  of  produce.  It  must,  however,  be  got 
into  the  ground  before  the  end  of  September.  If  sown 
later,  or  on  poor  ground,  these  advantages  will  not  be  so 
manifest.  It  puts  forth  its  blade  and  stems,  flowers,  and 
ripens  much  later  than  common  rye ;  and  in  order  to 
have  it  ready  for  reaping  about  the  same  time  as  the 
other  crops,  it  must  be  sown  very  early.  This  variety 
undergoes  no  alteration.  I  have  been  unable  to  perceive 
the  sl^htest  degeneration  even  when  it  has  grown  near 
enough  to  other  kinds  of  rye  to  receive  the  pollen  blown 
from  their  stamens. 
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Land  containing  a  large  proportion  of  sand  is  best 
adapted  for  rye,  which  is  the  only  grain  that  can  be  col- 
tivated  on  a  soU  containing  eighty-five  parts  in  a  hundred 
of  sand,  or  more.  With  us,  land  of  this  nature  is  always 
called  rye-land.  Soils  containing  less  than  eighty-five 
parts  in  a  hundred  of  sand  are  also  adapted  for  the  pro- 
duction of  rye. 

The  richer  the  land,  the  more  vigorous  and  luxuriant 
will  the  rye  be.  This  grain,  however,  answers  on  poor 
land,  which  wheat  does  not.  But  this  depends  much 
upon  the  nature  of  the  land.  Sandy  soils  part  with  their 
humus  so  much  more  easily  than  clays  do. 

If  an  exhausted  field  or  portion  of  land  be  left  in 
repose  for  some  years,  it  will  collect  sufficient  nutrition  to 
enable  it  to  bear  a  crop  of  rye,  though  it  must  be 
admitted  that  it  will  only  be  a  poor  one. 

Neither  is  rye  so  liable  to  be  injiu^ed  by  any  acidity  in 
the  soil  as  wheat  or  barley  would  be,  and,  consequently, 
it  may  be  cultivated  on  marshy,  or  heath  and  furze  land, 
which  has  been  drained. 

Rye  may  therefore  be  regarded  as  the  most  precious 
gift  of  God  to  the  inhabitants  of  sandy  and  poor  coun- 
tries ;  vrithout  it,  many  districts  would  have  been  unin- 
habitable. 

The  degree  of  preparation  bestowed  on  the  soil,  and 
the  nature  of  the  crop  which  precedes  the  rye,  is  not  of 
so  much  consequence  as  these  poilits  would  be  if  wheat 
were  to  be  sown.  A  sandy  soil,  such  an  one  as  is  best 
fitted  for  the  production  of  rye,  requires  but  three 
ploughings  ;  while  more  tenacious  soils  amply  repay  the 
expense  of  a  fourth,  by  the  increased  amount  of  produce 
which  they  then  jdeld. 

Those  preparatory  crops  which  are  advantageous  to 
wheat,  are  equally  so  to  rye  when  it  is  sown  on  the  soils 
on  which  they  can  be  cultivated.  A  diminution  in  the 
produce  of  the  rye  crop  is  almost  invariably  observed 
when  it  is  made  to  succeed  potatoes  or  linseed. 

Rye  bears  being  sown  on  the  stubble  of  some  other 
grain,  or  even  on  its  own,  much  better  than  wheat  does. 
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It  is  also  well  known  tliat  in  some  countries  rye  is  sown 
three  or  four  times  in  succession  on  the  same  land ;  but 
the  crops  thus  raised  are  so  miserably  poor  that  all  un- 
prejudiced persons  have  discarded  such  a  rotation.  Not 
even  rich  and  repeated  amehorations  can  prevent  the  pro- 
duce in  grain  from  falling  off  sadly,  although  the  straw 
may  vegetate  luxuriantly.  All  those  isolated  cases  which 
are  brought  forward  for  the  purpose  of  proving  that  the 
second  crop  has  been  finer  than  the  first,  and  of  defending 
this  mode  of  proceeding,  cannot  overcome  general  expe- 
rience, and  might,  if  investigated,  be  veiy  easily  explained 
awa^.  New  manure,  buried  a  short  time  only  bemre  the 
sowmg  took  place,  and  the  decomposition  of  which  had 
been  prevented  by  drought  or  humidity,  would  always  be 
injurious  to  the  &rst  crop,  while  it  would  favour  the  vege- 
tation of  the  succeeding  ones. 

This  mode  of  proceeding  may,  however,  be  excused, 
where  the  ground  is  only  fit  for  the  production  of  rye, 
and  where  straw  is  worth  as  much  or  more  than  grain. 

It  is  true  that  it  is  not  absolutely  necessary  to  pay  so 
much  attention  to  the  choice  of  the  seed  for  a  rye  as  for  a 
wheat  crop;  nevertheless,  perfect  and  ripe  seeds,  free 
from  disease,  will  always  fully  repay  the  attention  be- 
stowed on  their  selection.  Rye  can  only  bear  a  very 
light  covering  of  earth :  if  sown  too  deeply  in  the  ground, 
and  especially  where  the  soil  is  tenacious,  it  vnill  often  be 
unable  to  germinate,  and  will  perish.  This  is  the  reason 
why  it  is  so  dangerous  to  bury  rye  with  a  plough  :  I  have 
experienced  this  to  my  cost.  If  the  soil  is  very  dry,  and 
remains  so  after  the  sovnng  has  taken  place,  rye  sown  in 
rows  may  have  some  advantages  over  that  which  has  been 
sown  by  broadcast,  because  it  shoots  up  more  evenly  and 
equally.  But  as  the  kind  of  temperature  which  wiH 
succeed  to  the  sovrings  cannot  be  foreseen,  it  is  always 
most  prudent  to  have  recourse  to  the  harrow,  unless  the 
seed  is  to  be  buried  by  passing  the  extirpator  superficially 
over  the  ground,  which  mode  of  proceeding  is  certainly 
preferable  to  any  other. 
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In  our  climate,  the  best  time  for  getting  the  seed  into 
the  ground,  is  somewhere  between  the  middle  of  Sep- 
tember and  the  middle  of  October.  In  some  countries, 
however,  the  rye  is  sown  in  the  open  field  during  the 
whole  of  the  winter,  and  even  up  to  the  end  of  February, 
and  at  times  with  great  success.  This  is  done  to  enable 
it  to  benefit  by  the  amehorations  bestowed  on  the  land  in 
the  winter. 

Many  impartial  observers  assert  that  the  latest  sowings 
are  those  which  can  be  most  depended  upon ;  but,  on  the 
other  hand,  the  crops  are  never  so  large  as  those  obtained 
from  the  earUer  sowings  where  they  do  succeed.  The 
worst  period  for  getting  the  seed  into  the  ground  is  from 
the  middle  of  October  to  the  middle  of  November.  But 
the  husky  rye^  of  which  I  have  already  made  mention, 
must  always  be  sown  early  iu  the  year ;  in  fact,  it  can 
scarcely  be  got  into  the  ground  too  soon.  I  have  even 
sown  it  in  the  middle  of  June  without  its  coming  up  that 
year.  When  not  sown  until  October,  it  grows  veiy  feebly ; 
and  its  lateral  shoots,  being  behind-hand  when  the  ears 
begin  to  form,  remain  poor  and  weak. 

From  eighteen  to  twenty  metzen  of  lye  are  generally 
sown  per  acre.  When  bushy  rye  is  sown  ui  August  or 
about  the  beginning  of  September,  from  twelve  to  four- 
teen metzen  of  seed  will  be  quite  sufficient,  if  it  is  sown 
evenly  and  regularly.  It  grows  so  fiill  and  luxuriantly 
that  three-fourths  of  the  phmts  are  choked,  and  but  one- 
fourth  remain.  In  the  spring  the  fields  often  look  so 
clear  that  those  farmers  who  are  not  accustomed  to  this 
grain  blame  themselves  for  having  been  too  stingy  with 
their  seed.  But  it  would  have  been  just  the  same  if  they 
had  sown  it  more  thickly,  for  in  the  autumn  the  plants 
increase  and  grow  so  full  that  they  push  against  each 
other ;  each  one  puts  forth  ten  or  twelve  blades  or  more, 
and,  provided  that  the  soil  is  rich  and  the  weather  favour- 
able, the  whole  field  appears  closely  covered  with  a 
luxuriant  crop.  As  tins  land  of  rye  comes  up,  puts  forth 
its  leaves,  and  shoots  much  later  than  any  other,  it  often. 
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in  May,  appears  to  be  veiy  much  behind  other  crops  in 
point  of  vegetation,  but  before  June  is  over  it  has  far  sur- 
passed them. 

Rye  crops  are  equally  as  much  benefited  as  wheat  by 
being  harrowed  in  the  spring,  especially  where  a  hard 
crust  has  formed  over  the  surface  of  the  soil ;  but  this 
tDlage  or  cultivation  is  never  bestowed  on  it.  Harrow- 
ing is  exceedingly  beneficial  to  rye,  even  where  the  soil  is 
of  a  very  sandy  nature ;  but  in  these  cases  the  operation 
must  be  performed  with  light  wooden  harrows,  and  not 
until  the  plants  have  put  forth  their  strong  roots.  Where 
these  latter  have  been  torn  up  by  frost,  especially  fit)m  a 
spongy  soil,  or  uncovered  by  the  wind,  it  will  be  better  to 
use  a  roll. 

The  flowering  season  is  a  more  critical  period  for  rye 
than  for  any  of  the  other  cereals ;  nor  can  the  farmer 
reckon  with  any  certainty  on  the  success  of  his  crop  until 
this  has  passed.  A  white  fit)st  coming  on  about  the 
flowering  time  may  wholly  or  partially  prevent  the  for- 
mation of  the  gram.  This  evil  frequently  only  attacks 
the  hedges  of  the  field,  or  those  parts  most  exposed  to 
the  wind,  and  frequently  only  injures  one  side  of  the 
ears,  viz.,  that  one  next  to  the  quarter  whence  the  wind 
comes.  Where  this  has  been  the  case,  the  ear  loses  colour, 
the  points  of  the  husks  pucker  up,  and  the  husks  are 
found  to  be  empty. 

Bainy,  damp,  or  very  windy  weather,  occurring  about  the 
flowering  season,  has  a  pernicious  influence  on  rye.  Occa- 
sional showers  do  it  no  harm,  even  when  they  are 
tolerably  frequent,  provided  that  there  are  a  few  hours  of 
warm,  sunny  weather  between  each  j  for  during  rain  the 
rye  closes  up  its  valves,  and  when  the  sun  afterwards 
comes  out,  the  anthers  spring  up  so  vigorously  that  the 
pollen  from  the  stamens  covers  the  field  like  a  thick 
cloud.  But  during  continuous  rains  the  anthers  undergo  an 
alteration  in  the  valves,  and  rot ;  or,  at  any  rate,  impreg- 
nation does  not  take  place ;  or  if  it  does,  the  embiyo  of 
the  grain  is  putrefied  and  lost.  It  is  thus  that  the  disease 
termed  the  spur  or  ergot  of  rye  is  engendered,  and  that 
curious,  blackish,  violet-coloured  excrescence  formed  which 
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is  SO  well  known,  and  of  itself  appears  to  be  of  no  con- 
sequence, but  when  swallowed  in  large  quantities,  and 
especially  while  fresh,  occasions  such  dangerous  and  mor- 
tal diseases  in  both  men  and  animals. 

Strong,  vigorous  rye  is,  however,  better  able  to  resist 
the  influences  of  foreign  causes  even  during  the  flowering 
season,  than  weak  and  sickly  plants  are. 

When  the  flowering  time  is  over,  it  will  be  easy  to  dis- 
cover whether  fecundation  has  been  accomplished  or  not, 
or,  in  other  words,  whether  or  not  the  husks  contain 
their  grain ;  it  is  only  necessary  to  hold  the  ears  up  to 
the  light  in  order  to  ascertain  this,  because  the  im- 
pregnated valves  appear  transparent.  But  as  with  rye 
the  flowering  process  proceeds  but  very  slowly,  it  is  as 
weU  not  to  be  m  too  great  a  hurry  to  calculate  the  pro- 
bable success  of  the  crop,  lest  we  form  an  erroneous 
judgment.  When  the  plant  is  further  developed,  the 
empty  husks  will  be  felt  on  passing  the  himd  over 
each  ear. 

Rye  is  ripe  when  the  straw  becomes  pale;  when  its 
yellow  hue  fades  almost  to  white,  and  the  Knots  have  lost 
every  trace  of  green  :  the  grain  is  hard,  easy  to  be  de- 
tached, and  falls  out  on  the  plants  being  struck  or  shaken. 
But  Cato's  maxium  must  always  be  observed  with  regard 
to  rye :  Oraculum  eafo  biduo  ciiim,  quam  biduo  aerius 
metere  (yet,  in  your  harvest  two  days  too  soon  rather 
than  two  days  too  late). 

On  land  of  tolerable  quality,  and  which  from  its  nature 
is  as  well  adapted  for  rye  as  for  wheat,  the  average  pro- 
duce of  these  two  kinds  of  grain  wiU  be  nearly  or  quite 
the  same  in  volume.  I  have,  however,  never  known  an 
instance  in  which  a  rye  crop  averaged  more  than  twenty- 
two  bushels  per  acre ;  while  much  lai^er  crops  of  wheat 
are  frequently  obtained,  although  it  must  be  confessed 
that  it  was  from  land  much  too  stiff  for  rye.  Twelve 
bushels  may  be  regarded  as  a  very  fair  amount  of  pro- 
duce ;  but  now  and  then  the  crop  bareley  yields  three 
bushels  per  acre.  Where  it  is  less  than  this,  it  may  be 
said  altogether  to  M ;  it  soil  on  which  this  is  usually  the 
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case,  hardly  repays  the  expense  of  sowing  it,  and  has  no 
nominal  value  as  arable  land. 

The  weight  of  a  bushel  of  good  rye  is  from  seventy-six 
to  eighty-six  pounds. 

Next  to  wheat,  rye  may  be  said  to  oontain  the  largest 
amount  of  nutritive  matter  of  any  of  the  cultivated  cereals. 
It  contains  an  aromatic  substance,  which  seems  to  adhere 
more  particularly  to  the  husk,  since  that  agreeable  taste 
and  smell  peculiar  to  lye  bread  are  not  perceptible  in 
that  which  is  made  of  rye  flour  that  has  been  passed 
through  a  very  fine  bolting  cloth.  The  smell,  as  well  as 
the  blackish  hue,  may  be  restored  by  means  of  a  decoc-* 
tion  of  lye  bran  in  warm  water  used  in  making  the 
dough.  This  substance  appears  to  facilitate  digestion, 
and  has  a  peculiarly  strengthening,  refreshing,  and  bene- 
ficial effect  upon  the  animal  frame. 

In  places  where  rye  is  the  chief  article  of  food,  the 
price  of  this  grain  is  not  so  variable  as  it  is  in  others,  or, 
at  anv  rate,  it  remains  more  in  accordance  with  the 
abun(Wce  or  scantiness  of  the  crops.  Foreign  demand 
has  in  this  country  but  a  very  incurect  influence  on  its 
price.  With  us,  rye  regulates  the  price  of  all  other  pro- 
ducts; and  even,  by  the  wages  of  manual  labour,  the  price 
of  all  kinds  of  manufactured  commodities.  The  circum- 
stances of  the  locality  may  be  such  as  to  render  it  more 
advantageous  to  grow  other  products,  but  the  demand 
for  lye  is  always  most  regular  and  certain*. 

All  soils  containing  an  excessive  proportion  of  sand, 
and  which  are  not  too  much  exposed  to  humidity,  will  be 
found  to  bear  better  crops  of  rye  than  of  anv  other  kind 
of  fftean,  provided  that  the  sowmgs  are  carefully  executed. 

This  grain  exhausts  land  much  less  than  wheat.  In 
a  previous  section  we  have  admitted,  as  a  general  prin- 
ciple, that  rye  absorbs  thirty  parts  in  a  hundred  of  the 
nutriment  contained  in  the  soil.    As  this  grain  yields  a 

*  This  remark  is  chiefly  applicable  to  the  north  of  Germany,  or  to  countries 
where  the  inhabitants  live  chiefly  on  rye,  which  is  not  generally  the  case 
dther  in  France  or  Switzerland.— Fbbuch  Traits. 
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larger  quantity  of  straw  than  any  other>  it  will,  if  this 
straw  is  reduced  to  manure,  restore  a  larger  portion  of 
the  nutriment  which  it  has  absorbed  than  any  other; 
besides,  its  straw  is  peculiarly  adapted  for  all  the  pur- 
poses of  an  agricultiural  undertaking. 

Spring  rye  is  simply  a  variety  of  autumnal  rye,  and 
may,  as  I  have  before  observed,  easily  be  changed  into 
autumnal  rye.  It  is  generally  made  use  of  to  replace  the 
latter,  when  it  has  been  impossible  to  sow  the  seed  in 
time ;  and  the  ground  is  not  fit  for  any  other  kind  of 
grain,  and  especiallv  for  the  purpose  of  deriving  benefit 
from  the  manure  bestowed  on  the  soil  during  winter. 
It  thrives  well  on  land  which  is  too  sandy  and  too  dry 
for  barley  or  oats.  After  potatoes  or  autumnal  rye  which 
has  failed,  spring  rye  succeeds  admirably,  provided  that 
it  has  been  sown  as  early  as  possible,  and  in  a  soil  pro- 
perly  prepared  for  its  reaction 

Sp,^  lye  otherwise  seldom  yields  an  amount  of  pro- 
duce  at  all  equal  to  that  of  autumnal  rye,  and  sometimes 
altogether  fails.  Its  grain  is  small,  and  has  a  veiy  thin 
husk;  but  contains  such  excellent  flour,  as  to  cause  it 
frequently  to  fetch  a  higher  price  than  autumnal  rye. 

It  ought  to  be  sown  early,  viz.,  either  at  the  end  of 
March,  or  about  the  beginning  of  April ;  autumnal  rye 
should  be  sown  at  the  commencement  of  March.  Spring 
lye  is  not  unfrequently  sown  on  the  stubble  of  autumnal 
rye,  after  an  amelioration  of  fresh  manure.  The  soil  is 
only  prepared  for  this  kind  of  sowing  during  the  cold 
and  wet  winter  months ;  consequently,  dogs-tail  grass, 
bent  grass,  and  other  varieties  of  a^ostis,  mmtiply 
rapidly.  In  general,  no  fields  are  found  to  be  so  infested 
with  weeds  as  those  in  which  rye  is  chiefly  cultivated. 
Such  land  has  hence,  often,  and  very  unjustly,  been 
accused  of  being  disposed  by  nature  to  produce  bent- 
grass. 
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There  are  five,  or,  some  say,  six  species  or  sub-species 
of  barley  actually  known  and  cultivated  among  us — 

1.  Hcrdntm  mUffort  .  •  •  .Common  or  spring  barley. 

%       y,         dJMtuikmi.  •  • .  Two-rowed  or  long^eared  barlsy. 

3.  „         eetUgU   ..••  Siberian  barley. 

4.  „         nudMm    .  •  •  .Flat,  naked  barley. 

5.  „        Ac3BiMlidb0ii..Siz-'rowed  or  winter  barley. 

6.  pf        «»cri<gii...Spratar  battledore  barley. 

All  species  of  barley  require  a  light,  rich,  loamy  soil, 
which  retains  moisture,  witiiout,  however,  suffering  from 
damp ;  a  soil  which  contains  from  fifty  to  sixty-five  parts 
in  a  hundred  of  sand,  and  the  rest  chiefly  clay.  If  hav- 
ing the  former  of  these  proportions  it  is  situated  in  a 
dry  position,  and  having  the  latter  in  a  moist  one,  it  will 
be  rendered  still  more  adapted  for  the  production  of 
barley.  This  kind  of  grain,  however,  thrives  wonder- 
fully well  on  more  clayey  or  stiffer  soils,  where  there  is 
a  sufficient  quantity  of  humus  to  prevent  the  land  from 
bdng  too  tenacious;  in  short,  in  land  which  may  be 
classed  among  good  wheat  lands.  If  the  clayey  soil  con- 
tains a  certiun  quantity  of  lime,  and  the  proportion  of 
clay  in  it  is  sufficiently  diminished  to  render  it  light, 
without  ceasing  to  be  consistent,  it  will  then  be  pecu* 
liarly  adapted  for  barley;  and  the  more  so,  from  the 
lime  purgmg  the  soil  of  its  acidity,  which  latter  quality 
militates  against  the  success  of  barley.  On  the  other 
hand,  in  moist  summers,  barley  will  be  found  to  succeed 
very  well  on  land  in  which  sand  is  the  predominating  in- 
gredient, and  where  it  is  found  in  the  proportion  of  from 
70  to  75  parts  in  a  hundred ;  provided,  however,  that 
the  soil  is  in  tolerably  good  condition.  But  during  dry 
summers  the  crops  of  barley  would  fail  on  such  land ; 
consequently  its  produce  can  never  be  depended  on.  A 
poor,  tenacious,  moist,  cold,  acid  soil  is  by  no  means 
proper  for  barley,  nor  will  that  grain  often  succeed  when 
sown  upon  it. 

Lana  in  which  barley  is  to  be  sown  must  be  thoroughly 
loosened  and  pulverized.    When,  as  usually  happens,  it 
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is  sown  on  the  stubble  of  autumnal  grain,  the  land  must 
be  ploughed  at  least  three  times  for  its  reception ;  but 
where  the  soil  has  been  thoroughly  loosened  diuring  the 
preceding  year  by  weeded  crops,  one  ploughing  will  be 
quite  sufficient. 

If  those  crops  by  which  the  barley  was  preceded  have 
not  left  a  sufficient,  or  indeed  a  considerable  quantity,  of 
nutriment  behind,  an  amelioration  composed  of  manure 
which  has  undergone  fermentation  must  be  bestowed 
upon  the  soil.  The  tender  nature  of  this  grain  renders 
it  necessary  that  the  nutrition  intended  for  it  should  be 
easy  of  digestion,  and  properly  prepared  for  and  adapted 
to  its  organs. 

Barley  is  not  exposed  to  any  particular  disease  except- 
ing smut,  and  that  seldom  injures  it  much.  Those  ears 
which  are  attacked  by  it  are  chiefly  the  early  ones,  and 
then  it  appears  as  if  the  whole  field  was  covered 
with  diseased  plants;  but  when  the  healthy  ears 
attain  maturity,  scarcely  any  trace  of  the  others  remain. 
Pickling  and  liming  have  no  effect  on  this  kind  of  smut 
whatever. 

All  those  kinds  of  barley  which  are  usually  sown  in 
the  spring  support  and  require  a  tolerably  thick  covering 
of  earth ;  they  may  be  buried  by  a  shallow  ploughing  of 
three  or  four  inches  deep,  and,  in  fact,  when  sown  on  a 
very  light  soil,  must  be  placed  at  this  depth  beneath  the 
surface.  The  land,  however,  must  ^ways  first  be 
allowed  to  get  thoroughly  dry ;  with  us  nothing  is  more 
conducive  to  the  success  of  this  grain  than  a  period  of 
dry  weather  succeeding  to  the  sowing. 

Perfect  ripe  seeds  ^ch  have  not  become  heated  in  the 
granary  will  always  produce  healthy  plants ;  they  must^ 
however,  be  carefully  sifted  and  washed,  to  separate  them 
from  those  seeds  of  weeds  which  usually  grow  so  fast  among 
barley.  When  this  has  been  done,  and  the  seed  is  sown 
early,  twelve  or  fourteen  metaen  per  acre  will  answer  as 
well  as  twenty  or  twenty-two  would  otherwise  do,  espe^ 
cially  where  lai^  barley  is  sown. 

Barley  becomes  very  thick  and  bushy  where  it  ha» 
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sufficient  space,  but  when  crowded  the  plants  are  weakly. 
Small  barley  may  be  sown  much  more  thickly,  as  the 
plants  are  never  so  full  and  bushy  as  those  of  large  barley. 

Should  heavy  rains,  which  harden  the  ground,  come  on 
after  the  seed  has  been  sown,  a  harrow  must  be  passed 
over  the  soil  as  soon  as  it  becomes  dry,  and  before  the 
barley  begms  to  spring  up,  in  order  to  break  the  crust, 
which  otherwise  often  impedes  the  growth  of  the  plants, 
being  too  hard  to  admit  of  their  forcing  their  way 
through. 

After  the  barley  has  begun  to  appear  above  ground,  it 
is  often  very  dangerous  to  make  use  of  the  harrow,  as  the 
plants  are  as  brittiie  as  glass.  This  operation,  if  performed 
at  all,  must  be  very  carefully  managed ;  a  light  wooden 
harrow  used,  and  the  latter  part  of  the  day  or  the  evening 
chosen  for  the  purpose. 

Common^  or  spriny^  or  small  quadran^tdar  Barley. 

This  species  is  regarded  as  best  adapted  for  poor  land, 
and  hence  has  been  designated  the  barley  of  sandy  soils ; 
it  will,  however,  succeed  equally  as  well  on  clayey  soils, 
provided  they  are  rich  and  the  weather  is  favourable  to  it, 
but  not  better  than  large  barley.  It  has  six  rows,  and 
consequently  its  ear  is  in  the  form  of  a  square,  having  two 
wide  and  two  narrow  sides. 

It  is  very  dehcate ;  a  sharp  &ost  will  destroy  it,  and  it 
suffers,  more  or  less,  from  every  inclemenCT ;  but  it  is  to 
be  hoped  that  by  being  sown  generation  an;er  generation 
in  our  climate,  it  will  eventually  become  stronger  and 
more  robust.  This  kind  of  barley  occupies  but  a  very 
short  period  in  its  vegetation;  in  nine  or  ten  weeks* 
space  it  comes  out  of  the  sack  as  seed,  and  returns  to  it 
again  as  new  grain ;  on  this  account  it  is  frequently  not 
sown  until  the  middle  of  June.  If  the  weather  which 
then  succeeds  is  warm  and  properly  moist,  the  crop  may 
turn  out  better  even  than  large  barley,  which,  from  the 
length  of  time  it  takes  in  vegetating,  seldom  meets  with 
a  constantly  favourable  state  of  temperature.    But,  not-« 
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withstanding  the  most  favourable  appearances,  small 
barley  frequently  does  not  turn  out  well,  especially  if 
there  is  any  lack  of  humidity  at  the  period  when  the  ear 
is  beginning  to  be  developed ;  on  an  average  it  cannot  be 
said  to  yield  as  good  an  amount  of  produce  as  large 
barley. 

In  the  triennial  rotation  in  which  a  very  imperfect 
fallow  only  is  bestowed  on  the  autunmal  com,  and  where 
the  preparation  of  the  fields  is  not  commenced  until  July, 
this  Dadey  presents  the  great  advantage  of  not  requiring  to 
be  sown  early;  in  cases  of  necessity,  even  md  end  of 
June  may  not  be  too  late.  Thus,  in  favourable  seasons 
it  admits  of  the  land  being  half  fallowed,  by  which  means 
the  soil  is  pulverized  and  aerated,  and  the  weeds  de- 
stroyed; this  is  often  much  more  beneficial  to  the  land 
than  a  late  fallow. 

The  proper  period  for  cutting  must  be  carefully  watched 
and  •  embraced ;  the  plants  must  not  be  suffered  to 
attain  to  absolute  maturity,  especially  the  later  shoots; 
because  the  ears,  being  supported  by  very  thin  and 
brittle  stems,  snap  off  and  fall  to  the  ground.  When 
the  gram  ceases  to  be  milky,  but  may  be  compressed 
between  the  fingers  like  wax,  and  most  of  the  ears  are 
of  a  yellow  colour,  the  period  has  arrived  foi  cutting. 

If  there  is  then  any  danger  of  the  grain  being  shed,  it 
should  be  mown  while  the  dew  is  on,  and  got  in  with 
every  precaution. 

This  barley  weighs  less,  and  yields  much  less  farina, 
than  large  barlev.  A  bushel  seldom  weighs  more  than 
from  56  to  64  lbs.  Its  price  is  low,  not  only  because  its 
intrinsic  value  is  inferior  to  that  of  lai^e  barley,  but  also 
because  brewers  are  more  accustomed  to  the  latter,  and 
prefer  it.  Small  barley  cannot  be  mixed  with  the  large 
and  used  for  mcddng  beer,  because  they  do  not  both 
germinate  at  the  same  time;  therefore  it  is  in  little 
request,  and  at  present  is  luu*dly  used  for  anvthing  but 
feeding  horses.  Its  straw  appears,  even  in  weight,  to  be 
less  abundant  than  that  of  any  other  grain. 
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lioo-rowed,  lonfi-eared,  or  large  fiat  Barley. 

Many  farmers  consdder  that  this  kind  only  thrives  on 
clayey  soils,  but  I  have  often  cultivated  it  on  land  con- 
taining more  than  sixty-two  parts  in  a  hundred  of  sand, 
and  uffuaUy  with  greater  success  than  small  barley,  pro- 
vided that  I  got  it  into  the  ground  about  the  end  of 
March  or  the  beginning  of  AprQ,  with  previously  plough- 
ing the  land,  but  contenting  myself  with  burying  it  by 
means  of  an  extirpator,  in  Land  which  had  been  tiQed  to 
a  considerable  depth  and  thoroughly  impregnated  with 
humus,  for  a  weeded  crop.  Where  these  conditions  have 
been  carefully  observed,  1  have  never  known  the  crops 
entirely  to  M ;  and  the  smallest  quantity  which  I  have 
obtained  in  these  cases  has  been  six  bushels  per  acre,  and 
that  in  the  summers  of  1809  and  1810,  when  barley 
suffered  so  much  from  drought,  especially  about  the 
period  of  the  formation  of  the  ear.  I  have  occasionally 
obtained  as  much  as  fifteen  bushels  per  acre  from  a  soU 
thus  tilled  and  prepared ;  but  then  it  was  in  excellent 
condition,  and  the  season  was  highly  favourable  to  it. 
Consequently,  I  decidedly  prefer  large  to  small  barley  in 
any  rotation  which  is  adapted  to  thifl  grain. 

Large  barley,  when  sown  early,  suffers  but  little  from 
frost ;  and  even  when  the  tips  of  the  leaves  turn  yellow, 
it  has  not  sustained  any  great  injury.  When  sown  on  a 
sandy  soil,  the  leaves  will  often  assume  a  yellow  tinge 
during  dry  weather,  but  the  plants  are  not  the  worse ;  all 
that  is  required  is  a  little  moisture  at  the  period  when  the 
ears  are  beginning  to  form,  this  being  the  most  critical 
period.  But  if  the  plants  turn  yellow  from  excess  of 
moisture,  which  is  too  often  the  case  in  low,  damp  situa- 
tions, they  will  inevitably  perish. 

In  large  agricultural  undertakings,  where  it  has  been 
sown  pretty  early,  one  thing  attending  it  is  very  incon- 
venient, namely,  that  it  ripens  about  the  same  time  as  the 
rye ;  and  although  it  is  less  apt  to  shed  its  grain  than 
small  barley,  the  labourers  must  be  taken  off  the  rye  in 
order  immediately  to  cut  it.  This  circumstance  may  be 
an  inducement  to  sow  it  later  in  the  spring,  and  on 
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clayey  soils,  even  as  late  as  the  beginning  of  May ;  and 
to  sow  small  barley  on  the  sandy  soils.  When  large 
barley  is  ripe  a  bushel  of  it  will  weigh  70  and  odd  pounds. 

Siberian,  or  quadrangular  naked  Barley. 

Botanists  regard  this  as  a  variety  of  the  hordeum 
wdgare,  or  small  quadrangular  barley,  and  believe  that  it 
always  retains  a  disposition  to  resume  its  original  form. 
I  have  my  doubts  on  this  point,  although  now  and  then 
some  of  the  grains  strongly  resemble  those  of  small 
barley ;  these,  however,  are  such  as  have  not  attained  their 
full  growth,  cannot  separate  themselves  from  their  valves, 
and  either  do  not  germinate  and  appear  above  ground  at 
aU,  or  else  produce  Siberian  barley.  But  as  it  frequently 
is  almost  impossible  to  distinguish  between  our  cultivated 
species,  we  cannot  come  to  any  determination  on  the 
point. 

Siberian  is  distinguished  from  small  barley  by  its  plants 
being  fiiUer,  more  bushy,  and  putting  forth  more  blades, 
even  when  both  kinds  are  grown  on  the  same  soil,  and 
the  plants  sown  at  equal  distances  from  each  other.  The 
stems  which  bear  the  ears  are  much  thicker  than  those  of 
large  barley.  The  ear  is  longer  than  that  of  small  barley, 
and  contains  a  greater  number  of  grains ;  but  the  most 
distinguishing  characteristic  is,  that  when  the  ear  ripens, 
the  beard  falls  oflF,  and  the  grains  separate  themselves  from 
the  valves,  and  assume  a  different  form  from  that  of  other 
kinds  of  barley.  Where  the  soil  is  rich,  the  ears  of  this 
barley  are  usually  six-rowed. 

From  its  grain  being  naked,  and  having  an  appearance 
different  to  that  of  barley  ia  general,  it  has  been  called 
wheat,  rye,  barley-wheat,  &c. ;  and  also  David's  com,  Je- 
rusalem com,  and  Egyptian  or  Wallachian  com.  Gaspard 
Bauchin  termed  this  kind  of  barley  zeopyron  or  iritico 
fpeltum. 

As  Siberian  barley  has  long  been  known  to  both  agri- 
culturists and  botanists,  it  seems  at  first  sight  strange 
that  it  should  not  be  more  generally  cultivated  on  fertile 
soils.    Nevertheless,  when  we  come  to  consider  what  are 
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the  conditions  requisite  to  ensure  its  success,  we  cease  to 
wonder  that  it  should  not  be  so.     It  unites  in  itself  all 
that  can  render  spring  com  recommendable.  It  is  strong ; 
its  produce  is  certain  ;  it  grows  thickly ;  the  stem  which 
bears  the  ear  is  stiff,  it  yields  a  considerable  quantity  of 
nutritious  grain ;  its  straw  is  excellent,  and  fuUy  equal  to 
that  of  wheat  straw ;  and,  upon  the  whole,  it  is  much 
more  productive  than  large  barley.    But  it  requires  a 
fertile,  rich,  and  well*tilled  soil ;  and  as  my  friends  have 
always  cultivated  it  after  their  fallow  crops,  I  cannot  say 
wheUier,  if  sown  on  the  stubble  of  some  other  grain,  it 
would  yidd  so  much  better  than  all  other  kinds  of  barley, 
which  it  certamly  does  in  the  cases  I  have  named.     It 
must  also  be  got  into  the  ground  as  early  as  possible,  in 
order  to  allow  it  time  to  come  up,  and  put  forth  its  leaves 
and  stems  before  the  warmth  of  the  weather  induces  the 
formation  of  the  ear.    Several  persons  who  have  sown  it 
late  have  seen  their  crops  fiol.    If  attacked  by  frost 
while  young,  it  suffers  very  mudi.    It  is  said  that  when 
sown  early,  like  autumnal  com,  it  has  been  cut  several 
times  in  the  course  of  the  summer ;  and  on  the  succeed- 
ing year  has  yielded  a  good  crop.    But  this  account  is, 
in  idl  probabiMly,  exaggerated ;  at  any  rate,  we  cannot 
give  credence  to  it  until  it  has  been  confirmed  by  well 
attested  experiments. 

This  barley  is  usually  of  about  the  same  weight  as  rye ; 
sometimes  a  little  heavier. 

With  regard  to  its  nutritious  properties,  Einhoff  found 
that  they  amounted  to  74'  in  a  hundred  parts,  being  thus 
24  more  than  rye.  But  he  observes  that  it  has  so  large 
a  proportion  o[  sweet  mucilage  and  of  vegeto-animal  sub- 
stances, and  consequently  of  the  most  nutritive  matters, 
that  it  ought  to  rank  between  wheat  and  rye.  C'  Annalen 
des  Ackerbaues,"  b.  viii.  sec.  27).  By  adding  a  Utile 
wheat  and  a  httie  rye  to  it,  a  highly  nutritious  bread  may 
be  made. 

Several  experiments  made  by  brewers  with  this  species 
of  barley  have  failed^  the  beer  being  strong,  but  thick 


432  REPAODUCTJON. 

and  muddy ;  while  others,  on  the  contrary,  have  suooeeded 
in  producing  very  excellent  beer. 

It  is  veiy  much  prized  by  brandy  distillers.  This  grain 
is  fully  equal  in  value  to  rye. 

Naked JUU  Barley. 

This  kind  somewhat  resembles  the  preceding  in  many 
respects ;  but  the  ears  are  longer,  and  it  is  only  two-rowed. 
When  individual  plants  are  cultivated  in  good  garden 
ground,  it  yields  a  larger  grain  than  that  of  Siberian 
barley;  but  decreases  in  size  very  materially  when  a 
crop  is  sown  in  the  open  field.  In  all  those  experiments 
or  trials  of  it  of  which  I  have  heard,  it  yields  a  much 
smaller  amount  of  produce  than  Siberian  barley.  In. 
speaking  thus,  I  do  not,  of  course,  include  those  experi* 
ments  made  in  gardens  with  a  view  to  ascertain  to  what 
extent  one  grain  may  be  multiplied.  This  barley  is  one 
of  the  numerous  descriptions  of  grain  which  I  abandoned 
after  having  given  them  a  fair  trial. 

Siw-rowed^  or  Winter  Barley. 

This  is  admitted  by  botanists  to  be  a  distinct  species^ 
but  in  my  opinion  it  is  only  a  variety  of  the  quadnmgular 
barley ;  although,  in  its  natural  state,  it  has  a  distinguish* 
ing  characteristic.  Quadrangular  barley  is  likewise  six- 
rowed  ;  but  in  that  the  grains  stand  out  more  when  they 
ripen,  and  thus  form  a.  hexagon.  But  I  believe  this  to 
arise  solely  &om  some  difference  in  the  mode  of  cultiva- 
tion, and  regard  it  as  more  probable  that  this  species  has 
been  created  by  some  insensible  metamorphosis  which  has 
taken  place  in  the  hordeum  mdgare  ;  which  <ceases  to  be  so 
delicate  when  sown  early,  and  may  veiy  likely,  in  the 
course  of  several  generations,  become  able  to  bear  the 
severity  of  winter,  and  gradually  assume  the  form  of  the 
kind  we  are  now  speaking  of. 

\  '^Six-rowed  barley,  habituated  to  being  sown  as  au* 
tumnal  grain,  requires  a  rich  yet  consistent  soil ;  such  a 
one  as  would  be  proper  for  wheat.    In  low  situations^ 
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where  the  8o3  is  f&tiie,  it  is  preferred  to  all  other  kinds 
of  barley,  especially  on  those  lands  on  which  wheat 
would  be  liable  to  be  laid ;  and  it  is  chiefly  on  this  ac- 
count that  it  is  so  much  cultivated.  It  is  rarely  laid,  and 
sometimes  yields  an  enormous  amount  of  produce — often 
as  much  as  twenty-eight  bushels  of  grain  per  acre,  and 
never  less  than  twenty-two.  It  occasionally  suffers  from 
the  severity  of  winter ;  and  where  this  is  the  case,  it 
seldom  or  ever  recovers  itself.  In  such  cases,  therefore^ 
the  best  way  is  to  break  up  the  ground  at  once,  and  sow 
it  with  spring  barley.  On  poor,  or  even  on  mediocre 
land,  six-rowed  barley  never  thrives ;  it  requires  a  soil 
such  as  would  be  considered  as  proper  for  wheat. 

This  barley  should  be  sown  as  early  as  August,  if  we 
would  have  it  capable  of  resisting  the  vdnter,  and  on  a  fal- 
low, or  some  pr^fMuratoiycrop  which  has  thoroughly  loosened 
the  soil.  Cabbage,  or  rape  is  usually  considered  as  the 
best  preparation.  It  then  ripens  in  good  time,  either 
about  the  end  of  June  or  the  b^inning  of  July ;  and 
this  circumstance  is  a  great  recommendation  to  it,  as 
thus  the  labours  of  harvest  are  more  divided ;  besides, 
at  this  time  barley  is  often  in  great  request.  It  is 
threshed  immediately  after  being  reaped,  and  sent  to 
market.  Under  these  considerations,  it  offers  many  very 
great  advantages ;  but  apart  from  them  it  finds  few  advo- 
cates, its  grain  being  even  more  diminutive  than  that  of 
small  barley,  and  in  general  lighter,  and  it  being  altoge- 
ther an  inferior  crop. 

J^at,  Battledore^  or  Bice  Barley. 

This  species  is  also  known  by  the  names  of  bearded 
barley,  peacock  barley,  German  rice,  fan  barley,  Venetian 
barley,  and  Japanese  barley.  It  has  long  been  known, 
and  was  formerly  much  more  cultivated  in  Germany  than 
it  now  is. 

Its  ears  are  shaped  like  a  lancet ;  they  have  two  rows 
of  strong  beards  or  awns,  which  diverge  from  the  stem 
to  which  the  grains  are  attached. 

It  grows  very  bushy^  and,  consequently,  ought  to  be 
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evenly  sown^  and  treated  in  all  respects  like  large  flat 
barley. 

I  have  made  various  trials  of  it,  but  cannot  discover 
that  it  is  in  any  way  superior  to  large  barley,  excepting 
that  its  stem,  being  short  and  strong,  it  is  never  laid, 
even  when  sown  on  the  richest  land.  But  I  prefer 
sowing  Siberian  barley  on  good  land.  I  cannot  say  that 
T  have  ever  perceived  in  what  manner  its  grain  can  be 
said  to  resemble  rice. 

OATS   (AVENA   SATIVA). 

Under  this  botanical  term  is  comprehended  a  portion 
of  those  varieties  of  this  kiad  of  grain  which  we  know 
and  cultivate.    To  this  species  belong  : — 

1.  The  common  white  or  March  oat,  which  is  most 
generally  cultivated,  and  most  to  be  depended  upon  when 
sown  in  a  soil  adapted  to  it. 

2.  T^e  heavy  oat,  called  by  us  the  "  English  oat,*'  and 
by  them  termed  the  "  Polish'*  or  "  Spanish  oat."  It  is 
distinguished  by  its  stiff  leaves  and  stems,  large  panicles, 
and  equally  large  grains ;  at  least,  when  grown  on  a  soil 
suitable  to  it.  When  sown  in  damp,  marshy  land,  the 
ear  becomes  even  larger ;  but  then  the  husk  thickens,  and 
the  grain  acquires  little  or  no  additional  weight.  It  is 
said  that  it  may  be  cultivated  as  autumnal  grain ;  but  I 
am  not  aware  that  this  assertion  is  borne  out  by  any  re- 
corded facts. 

3.  That  oat  distinguished  by  naturalists  as  a  par- 
ticular species,  under  the  name  of  the  avena  trisperma, 
which  sometimes  contains  three  ripe  grains  in  one  husk, 
but  which,  for  all  that,  does  not  appear  to  yield  very 

4.  The  early  oat,  which  may  be  sown  very  soon,  and 
ripens  early  in  the  year.  This  species  is  chiefly  valued 
in  mountainous  countries,  where  all  other  oats  would  not 
ripen  before  September. 

To  the  black  grained  oats  belong  *. 

5.  The  black  ylo^  oat,  the  grain  of  which  often  weighs 
ten  pounds  per  bushel  more  than  any  other  kind^  and  is^ 
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consequently,  infinitely  more  nutritious.  It  requires  a 
rich  soil,  and  is  peculiarly  adapted  for  low  situations, 
while  on  elevated  grounds  it  is  easily  laid  or  blown  down 
by  high  winds. 

6.  The  acorn  oat,  the  grains  of  which  are  partly  white 
and  partly  black,  and  which  is,  consequently,  both  a 
variety  and  a  mixture  of  the  white  and  black  oat.  It 
has  a  very  hard  husk,  but  a  very  farinaceous  grain. 

We  have  a  distinct  kind  of  oats,  and  one  which  has, 
consequently,  been  regarded  by  botanists  as  a  peculiar 
species,  in  the — 

7.  Georgian^  Turkey y  or  Hungarian  oat  It  has  a  long 
compact  panicle,  and  its  grains  turn  mostly  towards  one 
side.  T^en  first  introduced,  it  was  said  to  yield  a  very 
large  amount  of  produce ;  but  subsequent  experience  has 
served  to  prove  that  it  yields  neither  more  nor  less  than 
common  oats.  It  ripens  later,  and  is  not  so  liable  to 
shed  its  grain ;  and  probably  it  is  on  this  account  that 
farmers,  who  sow  a  great  quantity  of  oats,  continue  to 
grow  this  on  some  portion  of  their  land.  Its  great  defect 
is,  that  it  cannot  be  threshed  without  difficulty. 

8.  The  hairy  oat.  I  shall  not  venture  to  decide  whe- 
ther or  not  this  is  the  avena  striyosa  of  botanists,  which 
they  state  grows  wild  with  us.  General  experience  has, 
however,  proved  that  common  oats  will  reproduce  them- 
selves on  a  sandy  soil,  especially  in  heathy  or  farzy  dis- 
tricts, and  become  transformed  into  this  variety — ^not  im- 
mediatelv,  it  must  be  confessed,  but  by  degrees ;  and  that 
they  will  resume  their  primitive  form  on  being  sown  in 
good  ground.  Does  the  same  effect  result  from  this  as 
is  produced  by  the  growth  of  hair-grass  among  autumnal 
com,  viz.,  that  the  wild  plant  being  best  adapted  to  the 
nature  of  the  soil,  establishes  itself  and  chokes  or  destroys 
whatever  grain  is  sown?  Or  does  one  species  actually 
assume  the  form  of  another ;  and  is  it,  therefore,  only  a 
variety  ?  This  hairy  oat  has  several  strong  awns  winch 
do  not  fall  of :  a  thick  husk,  and  but  little  farina.  It 
hardly  weighs  half  as  much  as  common  oats ;  neverthe- 
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less,  on  these  poor  soils  it  is  not  without  its  advantages. 
When  sown  on  a  richer  soil,  it  puts  forth  strong  stms 
and  a  large  leaf,  and  is  then  cultivated  as  fodder,  and 
mown  while  green. 

9.  I%e  naked  oat  O^ena  nudaj.  This  kind  is  but 
little  introduced  among  us ;  in  Scotland  it  is  much  culti- 
vated, and  made  into  bread. 

The  English  recognise  various  other  kinds  of  oats,  but 
they  are  only  varieties  obtained  by  cultivation. 

For  some  time  past,  oats  have  been  treated  among  us 
as  one  of  the  worst  and  poorest  of  all  the  cereal  tribe, 
and,  consequently,  have  only  been  sown  on  the  worst  and 
poorest  portions  of  land.  Formerly,  the  price  of  this  grain 
was  less  than  half  that  of  rye ;  but  since  a  greater  number 
of  horses  have  been  kept,  its  price  has  risen  above  that 
which  it  bears  relatively  to  other  grain,  in  consequence  of 
its  being  so  eminently  adapted  for  the  feeding  of  these 
animals,  and  hence  its  cultivation  has  become  more  pro- 
fitable. Nevertheless,  it  is  seldom  grown  even  now, 
excepting  in  places  where  it  is  not  deemed  advisable  to 
sow  any  other  kind  of  grain. 

The  soil  for  oats  may  be  of  any  kind  whatever,  pro- 
vided it  be  sufficiently  but  not  too  dry ;  this  grain  has 
such  vigorous  organs  that  they  can  dissolve  and  appro- 
priate nutritious  particles  which  would  be  of  no  use  to 
any  other  kind  of  com.  They  even  appear  capable  of 
dissolving  insoluble  acid  humus.  It  wUl  grow  on  the 
most  tenacious,  cold,  or  clayey  soils,  as  well  as  on 
poor  gravelly  land  where  nothing  else  will  vegetate.  It 
suffers  from  unfavourable  and  inclement  weather,  but 
recovers  itself  much  sooner  than  barley  when  the  weather 
begins  to  improve.  On  newly  broken-up  land,  or  on 
marshy  ground,  it  may  be  cultivated  for  several  consecutive 
years,  and  its  produce  will  often  go  on  increasing  until  the 
third  or  fourth  year;  while  a  crop  of  any  other  grain 
would  exhaust  the  9oil  at  once,  if  it  is  not  immediately 
ameliorated.  The  reason  of  this  probably  is  that  oats 
appropriate  to  their  nourishment  every  particle  which  the 
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soil  will  yield,  and  wMch  would  not  he  dissolved  by 
other  plants  without  the  aid  of  time  and  tillage.  Oats, 
when  cultivated  on  a  fertile  soil,  are,  however,  much  more 
profitable. 

In  the  triennial  rotation  with  a  fallow,  this  grain  is 
cultivated  as  the  fourth  or  sixth  crop,  and  generally  in 
places  where  barley  would  be  unable  to  find  any  nourish- 
ment. It  would  appear  that,  on  strong  wheat  land,  it  is 
always  better  to  cultivate  oats  than  bariey.  In  the  Meck- 
lenburg rotations  with  pasturage,  oats  come  after  barley, 
and  constitute  the  last  crop.  The  Holstein  agriculturists 
have  assigned  a  better  situation  to  it,  by  sowing  it  on 
broken-up  grass  land  which  has  been  in  repose ;  and  they 
adhere  to  this  plan  of  proceeding  even  when,  in  the  ensu- 
ing winter,  they  intend  to  faUow  the  ground ;  for,  on 
broken-up  turf,  or  grass  land,  where  the  herbage  is  not 
decomposed,  oats  always  succeed  well,  particularly  if 
sown  in  good  time.  This  kind  of  grain  is  also  well 
adapted  for  being  sown  on  two-vear-old  clover,  firom  which 
the  &rmer  wishes  to  derive  all  the  benefit  he  can  imtil 
autunm.  When  such  land  is  broken  up  early  in  the 
autumn,  and  sown  with  oats  in  the  beginning  of 
spring,  covered  by  harrowing,  and  then  harrowed  again 
when  the  plants  are  just  above  the  ground — ^a  Mnd 
of  cultivation  which  tlm  grain  will  bear  better  than  any 
other — a  larger  amount  of  produce  v^rjll  usually  be  obtained 
than  would  have  been  if  the  clover  had  been  broken  up 
directly  after  the  first  cutting,  and  the  ground  ploughed 
three  times,  and  then  sown  with  autumnal  com. 

When  oats  are  sown  on  the  stubble  of  any  other 
grain,  the  land  must  be  ploughed  once,  twice,  or  thrice. 
Most  Agriculturists  agree  that  oats  sown  on  thrice- 
ploughed  land  succeed  best,  but  it  is  seldom  that  the^  do 
plough  land  three  times  for  this  grain :  this  arises  either 
from  want  of  time,  or  from  the  crop  being  thought  not 
worth  the  trouble.  They  are  also  deterred  by  a  fear  lest 
the  sowings  should  not  be  performed  early  enough — a 
point  which  is  seldom  of  much  consequence,  unless  the 
cUmate  is  particularly  cold.  Where  oats  are  sown  on  two 
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ploughings,  an  abundance  of  weeds  spring  up ;  and  where 
the  soil  has  previously  been  infested  by  weeds  propagated 
by  their  seeds^  I  have  often  found  those  crops  of  oats 
which  are  sown  on  two  ploughings  more  scanty  than 
those  which  are  sown  on  one  only.  But  where,  on  the 
other  hand,  the  field  has  been  chiefly  infested  by  weeds 
propagated  by  their  roots,  the  crop  always  succeeds 
decidedly  better  after  several  ploughings.  Land  is  sel^ 
doin  manured  for  oats,  although,  now  and  then,  it 
does  happen  to  be  so,  and  this  most  frequently  when 
the  crop  is  to  be  succeeded  by  autumnal  com.  Fresh 
manure  agrees  with  oats  very  well,  and  the  greater  part 
of  such  an  amelioration  will  be  left  in  the  soil  for  the  next 
crop. 

Oats  are  usually  sown  more  thickly  than  any  other  kind 
of  grain,  either  because  the  bushel  contains  fewer  grains, 
or  because  oats  do  not  grow  so  bushy  as  other  kmds  of 
com,  excepting  on  very  rich  soils.  One-half  more  seed  than 
would  be  considered  as  the  proper  quantity  for  any  other 
kmd  of  grain  must  be  sown  in  this  case;  and  on  broken- 
up  grass  land,  which  has  only  had  one  ploughing,  the 
quantity  had  better  be  doubled,  because  all  the  seeds 
do  not  come  up.  There  are,  however,  some  places  in 
which  they  increase  the  quantity  of  seed  sown  on  grass- 
land to  an  extraordinary  extent,  in  the  hope  of  thus 
destroying  the  weeds. 

To  ensure  the  success  of  a  crop  of  oats,  it  is  necessary 
that  the  seed  should  be  plump,  fresh,  and  uninjured  by 
fermentation.  Oats  which  have  acquired  an  unpleasant 
taste  or  smell  while  in  the  sack  or  store-house,  certainly 
come  up  from  the  ground  like  others ;  but  they  produce 
a  weakly  plant,  which  perishes  at  the  flowering  season. 
I  accidentally  obtained  proofs  of  tins  during  the  period 
that  I  was  studying  agriqulture.  There  is  no  gnun  besides 
wheat,  in  which  this  evil  requires  to  be  gutffded  against 
so  much  as  in  oats. 

The  usual  period  for  sowing  oats  is  in  April :  on  broken 
up  pasture  land  they  are  sown  in  the  middle  of  March,  if 
possible;  but  where  the  situation  is  warm^  the  sowing 
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may  be  delayed  as  late  as  the  oommencement  of  June ; 
and  it  is  when  thus  sown  that  oats  succeed  best,  provided 
that  the  weather  is  favourable :  this  is  occasioned  as  much 
by  the  soil  having  received  a  better  preparation,  as  it  is 
by  the  destruction  of  the  weeds  being  more  complete. 

Oats  do  not  germinate  so  easily  as  barley ;  nor  is  the 
process  of  germination  so  uniform,  racepting  where  it 
takes  place  under  a  very  favourable  temperature.  The 
crop  does  not  come  up  simultaneously,  nor  do  the  plants 
ripen  equally.  Many  weeds  which  germinate  with  oats, 
as  for  instance  the  wld  mustard  and  the  wild  radish,  tend 
materially  to  weaken  the  crop ;  and  should,  therefore,  be 
destroyed  by  harrowing.  Oate  bear  this  operation  very 
weU,  even  after  the  plants  have  begun  to  appear  above 
ground,  especially  when  they  have  been  sovm  in  rows, 
covered  by  a  hght  pbughing,  and  the  soil  then  superficially 
harrowed.  liVnen  a  period  of  favourable  weather  has  su- 
pervened, and  the  weeds  have  only  put  forth  their  seminal 
leaves,  the  operation  of  harrowing  vnll  be  productive  of  very 
great  benefit ;  but  when  the  thud  leaves  are  developed, 
and  the  weeds  have  taken  deep  root,  it  does  little  or  no 
good ;  for  if  it  were  carried  to  a  sufficient  depth  to  ensure 
the  destruction  of  the  weeds,  it  would  inevitably  injure 
the  oats ;  consequently,  many  persons  have  endeavoured 
to  delay  burying  the  oats  sown  on  ploughed  land,  until 
thev  have  put  forth  germs  of  at  least  an  inch  and  a-half 
in  length,  in  order  that  the  crop  may  shoot  up  rapidly, 
and  free  from  weeds.  This  plan  has  proved  successful 
with  manv,  their  oats  having  come  up  exceedingly  bushy, 
and  free  nrom  weeds ;  but  with  me  it  did  not  succeed  at 
all,  my  oats  seldom  appeared  above  ground,  and  an  im« 
mense  quantity  of  weeds  choked  the  soil.  The  third 
and  last  trial  which  I  made  of  it  was  attended  with  rather 
better  success,  for  the  seed  did  come  up  ,*  but  a  period  of 
dry  weather  succeeded,  which  prevented  it  from  thriving 
as  it  ought  to  have  done. 

Great  attention  must  be  paid  to  the  ripening  of  oats ; 
and  where  they  ripen  unequally,  the  cutting  must  be 
oommenoed  the  moment  that  the  first  part  is  ripe,  or 
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the  grain  will  most  likely  be  shed ;  besides^  if  the  re- 
mainder does  not  come  to  maturity,  and  the  grain  cannot 
be  separated  fix)m  it  by  thrashing,  it  will  but  s^^e  to 
increase  the  value  of  the  straw,  and  render  it  more  nour* 
ishing.  Moreover,  the  grain  which  ripens  first  is  alwajrs 
most  substantial.  When  oats  have  been  cut  before 
they  are  completely  ripe,  they  must  be  allowed  to  remain 
in  the  swaths  for  a  longer  period;  and  some  persons 
believe  that  they  than  ripen  and  increase  in  we^ht :  the 
actual  fact  is,  that  they  will  be  very  liable  to  decrease  and 
spoil  if  left  too  long. 

Oat  straw  is  more  esteemed  for  provender  than  that  of 
any  other  grain,  perhaps  because  there  usually  is  more 
grain  left  attached  to  it  than  to  any  other  kind  of  straw. 
In  many  farms  this  grain  is  purposely  left,  and  the  oats 
are  but  sUghtly  thrashed.  When  used  as  litter,  and  thus 
converted  into  manure,  it  is  only  regarded  as  beneficial  to 
warm  soils. 

As  oats  weigh  very  light  (not  more  than  fifty  pounds 
per  bushel)  and,  according  to  an  analysis  made  by  Einhoff 
(a  superficial  one,  it  must  be  confessed),  do  not  contain 
more  than  sixty  parts  in  a  hundred  of  nutriment,  conse- 
quently only  thirty  pounds  in  a  bushel,  this  grain  is  not 
equal  to  half  the  value  of  rye.  But  I  am  inclined  to 
think  that  Einhoff  founded  this  analysis  on  observations 
made  on  bad  oats,  and  that  this  grain  is  worth  at  least 
half  the  value  of  rye.  In  many  countries  it  fetches  a 
higher  price,  on  account  of  its  being  so  much  esteemed  as 
fodder  for  horses ;  while  in  others  which  are  far  better 
adapted  for  its  cultivation,  but  where  there  is  less  sale  for 
it,  its  price  falls  below  one-half  the  price  of  lye. 

MILLET    (PANICUM). 

MiUium  fem%ne4uteo  of  Toumefort,  Paniculmi  miUu 
aceum  of  Linnaeus. 

This  plant  imdoubtedly  belongs  to  the  cereal  tribe. 

There  are  two  kinds  of  it  cultivated : — ^The  common 
millet  (j}anicum  miliaceum),  and  the  German  millet  (pani- 
Qum  Italicum  or  Gerfnantcum).    There  are  several  vane* 
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ties  of  each  of  these,  which  are  chiefly  disthiguished  from 
one  another  by  the  colom*  of  their  grain.  The  common 
anillet  is  preferred  as  having  the  largest  grain ;  and  the 
German  millet  as  being  least  liable  to  shed  its  gram,  as 
ripening  more  quickly,  and  as  not  being  so  much  robbed 
by  bir£.  The  cultivation  required  by  both  is  the  same, 
or  nearly  so. 

Millet  requires  a  warm,  rich,  sandy,  well  pulverized 
soil.  It  succeeds  better  when  sown  after  some  crop  which 
has  been  abundantly  manured,  than  it  does  when  sown 
immediately  afi;er  an  amelioration  of  undecomposed 
manure. 

A  soil  must  be  tilled  to  a  great  depth  for  its  reception, 
and  ploughed  three  times,  besides  bemg  harrowed,  rolled, 
and  thoroughly  freed  from  weeds.  Many  farmers  dig 
their  ground  to  a  great  depth  previously  to  sowing  it  with 
this  plant ;  but  a  good  ploughiag  answers  the  purpose 
equally  well.  Millet  is  in  general  very  successful  on 
newly  drained  land,  provided  that  it  is  in  good  condition, 
and  also  land  which  has  been  left  in  repose  for  several 
years ;  iq  the  latter  case  a  single  ploughing  is  sufficient, 
if  the  soil  is  subsequently  harrowed,  and  well-broken  up 
with  a  roller,  before  the  seed  is  put  into  it.  When  this 
class  of  soils  are  too  dry  for  linseed,  there  is  no  more  pro- 
fitable means  of  employing  them  than  by  sowing  them 
with  millet. 

Millet  should  be  sown  in  May ;  about  three  metzen  of 
seed  is  the  quantity  usually  used  per  acre ;  a  harrow  is 
then  passed  lightly  over  the  soil,  and  where  the  ground 
is  dry,  a  roller  must  also  be  used.  The  seed  must  be 
thoroughly  ripe,  perfect,  and  free  from  disease. 

As  soon  as  weeds  make  their  appearance  among  millet 
which  is  just  shooting  above  ground,  they  must  be  era- 
dicated  by  weeding.  This  is  absolutely  necessary,  if  we 
would  not  endanger  the  success  of  the  crop;  and  can 
only  be  dispensed  vrith  where  the  land  has  only  lately 
been  drained,  and  brought  into  cultivation,  and,  conse- 
quently, has  few  or  no  indigenous  weeds.  It  is  on  this 
account  that  millet  can  seldom  be  cultivated  to  any  great 
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extent.  One  weeding  is  rarely  suflSdent  for  it;  for,  if 
the  soil  is  at  all  disposed  to  produce  weeds,  it  will 
requiie  a  second,  if  not  a  third;  each  on«  following  about 
a  fortnight  or  three  weeks  after  the  other. 

The  best  way  is  to  tear  up  the  weeds  with  hand  rakes 
constructed  iat  the  purpose;  this  mode  d  proceeding 
answers  far  better  than  hand-weeding,  as  by  its  means 
not  only  all  the  weeds  may  be  eradicated^  but  the  super- 
numerary plants  may  be  thinned  ofiT.  The  eflBsct  of  Ais 
cultivation  on  the  success  and  vegetation  of  the  crop  is 
wonderful)  after  it  the  millet  shoots  up  so  rapidly  that 
the  weeds  seldom  have  time  to  grow  again,  or,  if  Aey 
do,  it  is  in  very  small  numbers,  and  they  may  easily  be 

pulled  up. 

Great  attention  is  requisite  to  seise  on  the  exact  mo- 
ment at  which  the  plant  attahis  maturity,  especially  with 
common  millet,  which  ripens  very  uneqmdly,  and  is  very 
liable  to  shed  its  seed.  This  evil  is,  however,  much  less 
to  be  feared  where  the  crop  has  been  cultivated,  and 
thinned  in  the  way  we  have  mentioned.  Those  who 
only  cultivate  millet  in  patches,  cut  off  the  spikes  as  they 
ripen,  and  cany  them  home  in  sacks ;  but  as  this  can 
only  be  done  where  this  plant  is  cultivated  but  little,  the 
reaping  must  be  commenced  as  soon  as  the  greater  part 
of  the  plants  are  ripe,  and  performed  with  great  care 
with  a  sickle. 

This  plant  must  not  be  left  on  the  groxmd  in  swaths, 
because  if  rain  comes  on,  and  it  gets  wetted,  it  sheds  its 
grain.  It  should,  on  the  contrary,  be  immediately  carried 
to  the  bams>  and  there  threshed,  and  freed  from  all  im- 
purities and  foreign  substances  as  much  as  possible.  The 
grain  should  then  be  spread  in  very  thin  layers  over  the 
floor,  and  stirred  about  every  day  vrith  a  rake  until  per- 
fectly dry,  otherwise  it  will  become  heated  and  bitter. 
The  straw  is  tied  up,  even  though  moist,  and  carried  into 
the  air  to  be  dried ;  if  not  properly  dried,  it  will  become 
mouldy  on  being  stacked.  This  straw  is  much  esteemed 
as  provender  for  cattle. 

Although  when  cultivated  to  any  great  extent,  it  is  not 
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possible  to  cut  off  the  ears  separately  as  they  ripen,  it  is 
worth  while  to  gather  all  those  in  this  manner  which  will 
be  required  for  seed.  Grain  which  ripened  thoroughly, 
and  of  which  proper  care  has  been  taken,  shoots  up 
evenly,  and  produces  perfect  plants,  free  from  disease, 
and  especially  from  smut,  which  frequently  manifests 
itself  in  this  grain  where  proper  precautions  have  not 
been  taken.  ThtA  portion  of  millet  which  is  intended 
for  seed  should  be  preserved  in .  some  place  through 
which  there  is  a  free  circulation  of  air,  and  where  it  can 
become  perfectly  dry ;  it  should  be  threshed  when 
wanted.  The  best  way  of  freeing  millet  from  its  husk 
is  by  making  use  of  mills  somewhat  resembling  fulling 
mills,  which  beat  it  with  sticks  or  hammers. 

Millet  is  well  known  to  be  a  very  nutritious  grain ;  in 
most  countries  it  forms  an  article  of  food,  and  in  many 
cases  is  used  instead  of  rice.  Consequently,  its  price 
generally  bears  a  relative  proportion  to  tiiat  of  rice. 

Millet  is  also  cultivated  as  fodder;  it  is  then  sown 
more  thickly,  and  mown  as  soon  as  its  panicles  are 
devdoped. 

That  plant  which  is  designated  under  the  name  of 
marsh  nullet,  belongs  to  another  species  or  family  of 
vegetables.  One  variety  of  it  ripens  with  us  during  warm 
summers,  and  when  sown  in  gardens  $  it  is  called  Indian 
millet  (Aokus  aotyhani).  There  are  several  other  kinds^ 
but  they  all  require  warmer  climates ;  and  it  is  far  from 
probable  that  any  of  them  will  ever  be  naturalised  in  our 
country,  therefore  I  do  not  consid^  it  necessary  to  par* 
ticularize  them. 

Bice,  and  aU  the  varieties  of  that  £Amily,  are  also  by 
no  means  adi^ted  to  our  climate,  although  in  many  of 
the  reccMrds  of  different  agricultural  societies  accounts  of, 
and  initructions  respecting,  its  cultivation  are  to  be 
found.  I  question  much  if  it  will  ever  ripen  in  the 
North  of  Germany,  tmless  it  be  in  hot*houses ;  even  in 
the  South  of  France,  several  experiments  made  with  a 
view  of  introducing  it  have  been  unsuccessful.  The 
nearest  place  where  it  can  be  raised  is  beyond  the  Alps. 

pf2 
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I  am  well  aoqtuiiiited  with  one  case,  in  which  the  parties 
thought  they  had  sown  and  raised  rice,  and  it  turned  out 
to  be  Siberian  barley. 

Lastly,  from  its  nature,  maize  should  be  included 
among  the  grain  tribe;  but  as  its  cultivation  differs  in 
ioto  from  that  of  those  we  haye  already  mentioned,  and 
dosdy  resembles  that  appertaining  to  weeded  crops,  we 
shall  defer  all  account  of  it  until  we  come  to  treat  of  that 
portion  of  our  subject. 

ON    THE   CULTIVATION    OF   GRAIN   IN   ROWS   OR  WITH 

THE   HORSE-HOE. 

This  kind  of  cultivation  is  equally  ajmUed  to  all  other 
kinds  of  crops :  but  as  it  appears  pecuharly  adapted  to 

We  find  instances  of  its  being  known  and  practised 
as  far  back  as  the  15th  century.  Joseph  Locatelli,  a 
Spaniard,  made  some  experiments  in  it  which  drew  upon 
hun  the  attention  of  the  Emperor,  and  caused  him  to  be 
summoned  to  repeat  them  in  the  presence  of  the  Monarch. 
But  what  appears  still  more  extraordinary  is,  that  it  was 
known  in  Persia  and  Hindostan;  that  the  rows  were 
there  sown  by  proper  machines,  and  the  plants  cultivated 
during  their  vegetation  with  instruments  worked  by 
horses  or  oxen.  In  England,  Jethro  Tull  is  regarded  as 
the  inventor  of  it.  In  Erance,  Du  Hamel,  Chateauvieux, 
and  others,  introduced  and  propagated  it  about  the  be* 
ginning  of  the  18th  century.  But  Tull's  mode  of  pro- 
ceeding, according  to  which  veiy  broad  spaces  are  left 
between  the  rows,  which  are  repeatedly  tilled  vnth  a 
plough  during  the  vegetation  of  the  crop,  is  nearly  out 
of  date,  and  has  given  place  to  another  in  which  the  rows 
are  parallel  with,  and  nearer  to  each  other.  We  shall 
content  ourselves  here  with  speaking  of  the  latter,  and 
refer  our  readers  for  details  of  the  former  to  the  1st  and 
Srd  vols,  of  our  '*  Endish  Agriculture.''  Persons  who 
take  an  interest  in  the  matter  will,  probably,  have 
already  read  those  dissertations,  and  will  here  find  some 
contradictions  of  what  was  then  stated;  but  we  must 
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beg  them  to  consider,  that  the  statements  which  are 
about  to  be  made,  are  the  result  of  more  mature  experi* 
ence,  and  founded  on  numerous  experiments. 

The  machines  for  sowing  com  in  rows,  and  the  horse- 
hoes  which  have  been  invented  in  En^and,  are  too  nu- 
merous to  admit  of  their  being  severally  described. 
Abnost  all  agriculturists  agree  that  Ciooke's  sowing  ma- 
chine is  the  best ;  but  it  is  very  complicated,  and  must  be 
used  with  great  care.  In  the  first  part  of  my  '^  Description 
of  the  A^icultural  Instruments  m  most  general  use/'  I 
have  given  a  plate  of  Duckefa  machine  for  sowing  com  in 
rows ;  and,  in  the  third  part  of  the  same  work,  that  of  an- 
other invented  by  myself,  with  proper  descriptions.  Long 
experience  has  convinced  me  that  the  latter  is  so  convenient, 
durable,  and  easily  used,  and  answers  my  purpose  so 
well  that  I  could  not  desire  a  better ;  although  I  can  only 
sow  com,  peas,  vetches,  and  lentils  with  it,  and  not  any 
of  the  smaQer  seeds  which  Ciooke's  machine  will  sow. 
Nather  can  I  regulate  or  alter  at  will  the  quantity  of  the 
seed  of  each  kind  of  grain  which  it  shall  sow ;  but  it 
always  distributes  a  quantity  which  is  amply  sufficient  for 
every  case  or  exiffency ;  and  although  it  is  trae  that  occa- 
sioSly  sometl^it  be  «ved^out  of  this,  the  saving 
would  be  so  trifling  that  it  is  scarcely  worth  mentioning. 
It  only  uses  half  the  quantity  of  seed  in  sowing  wheat, 
rye,  and  oats,  which  would  be  required  if  the  broad-cast 
or  hand  sowing  were  put  in  practice.  This  machine  suits 
all  kinds  of  land ;  it  can  be  used  on  the  stiffest  clays  with- 
out receiving  any  injury,  jolt,  dislocation,  or  fracture,  and 
therefore  may  be  trusted  even  with  inexperienced  or  care- 
less labourers.  Its  frame  also  serves  for  the  horse-hoe ; 
all  that  is  required  to  be  done  is,  to  detach  the  seed-box 
and  substitute  for  it  some  implement  of  the  hoe,  coulter, 
or  pronged  kind,  which  will  oest  fufill  the  end  in  view. 
There  is  not  the  slightest  difficulty  in  using  this  instm- 
ment,  but  it  is  impossible  to  give  an  intelligible  and  use- 
ful verbal  description  of  the  manner  in  which  it  is 
used. 

TMs  kind  of  cultivation  may  be  bestowed  on  land  of 
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every  descriptioii,  jErom  the  most  tenacious  to  the  most 
friable,  provided  that  it  has  previously  been  properly  tiUsd. 
Nevertheless,  when  it  has  to  be  applied  to  dayey  soils,  the 
moment  must  be  seized  when  tiiey  have  attained  that 
degree  of  moisture  which  best  befits  them  for  reoeiving 
the  various  kinds  of  hoe  tillage. 

When  the  soil  is  very  sandy  in  its  nature,  those  marked 
advantages  so  often  attendant  upon  horae-hoe  tillage 
must  not  be  expected.  Land  containing  from  80  to  60 
parts  in  a  hundred  of  day  is  best  adapted  fiir  and  best 
repay  this  kind  of  cultivation. 

A  field  may  be  on  a  dedivily,  in  which  case,  the 
share  or  six-pronged  hoe,  which  fimns  a  portion  of  this 
instrument,  does  not  enter  equally  into  the  ground.  The 
soil  must  be  rich  and  well  cultivated  to  enaUa  this  opera* 
tion  to  be  productive  of  its  full  advantages.  Poor  land 
will  be  incapable  of  feeding  that  vigorous  growth  of  stems 
and  leaves  which  is  induced  by  the  action  of  the  hoe. 
When  the  temperature  has  been  favourable,  a  considerable 
increase  of  produce  has  often  been  obtained  even  on  pocx 
soils  by  sowing  the  com  in  rows,  but  the  proportional 
increase  here  was  nothing  to  what  it  would  have  been  on 
rich  land ;  and,  in  many  cases,  the  ears  which  the  plants 
bore  had  not  suffident  nutriment  to  enable  them  to  form 
their  grain. 

The  soil  must  be  completely  free  from  those  large 
stones  which  come  up  into  the  layer  of  vegetable  mould, 
as  the  share  and  the  pron^  of  the  hoe  would  inevitably 
be  broken  if  they  came  m  contact  with  them.  Small 
stones  do  not  altogether  impede  the  opemtion  of  sowing 
in  rows,  but  they  wear  out  the  implements  very  much ; 
it  ought,  in  fact,  to  be  laid  down  as  a  graeral  rule,  that 
this  operation  should  never  be  introduced  until  those 
stones  which  are  capable  of  doing  harm  have  all  been 
removed. 

Another  indispensable  condition  to  the  success  of  this 
mode  of  cultivation  is,  that  the  land  shall  be  entirely  free 
from  those  weeds  which  are  propagated  by  their  roots,  as 
well  as  frx>m  all  others  which  peipetuate  themsdves  in  the 


OBAIN   IN  B0W8.  447 

aott ;  and  alao  that  it  shall  be,  as  &r  as  possible,  free  from 
those  which  are  propagated  through  the  medium  of  their 
seeds ;  for,  though  maoy  of  these  weeds  are  destroyed, 
and  others  prevented  from  ooming  up  by  the  use  of  the 
horse-hoe,  they  are  not  completely  eradicated.  Supposing 
the  horse-hoea  entirely  to  destroy  those  weeda  which 
eome  up  in  the  spaees  between  the  rows,  they  cannot 
touch  those  which  spring  up  in  the  rows  and  among  the 
com.  The  weeds  impede  the  passage  of  the  sharos  or 
irons  of  the  hoe,  and  cause  them  to  drag  portions  of 
earth  along  with  them  i  a  part  of  the  weeds  certainly  are 
torn  up,  but  those  which  grow  in  the  rows  are  only 
rendereid  more  vigorous,  and  enabled  tp  shed  their  seed 
cm  ground  loosened  and  prepared  for  its  reception  by 
tillage.  Hence  it  results  that  this  kind  of  cultivation  sel- 
dom succeeds  in  cleansing  a  soil  from  weeds  which  is 
infested  with  them;  but  it  will  keep  a  field  dear  which  is 
from  the  beginnmg  tolerably  free  from  weeds,  provided 
that  pains  are  taken  to  detect  and  pull  up  every  one 
that  makes  its  appearance  among  the  plants  in  the  rows, 
which  will  be  a  comparatively  easy  task,  for  but  few  will 
be  found. 

This  system  of  cultivation  admits  of  the  possibility  of 
the  ordinarv  rules  for  alternating  the  crops  being  neg- 
lected, which  no  other  can  do,  and  of  several  crops  of  com 
being  raised  successively,  on  account  of  its  tendency 
to  k^p  the  soil  loose  and  dear.  A  fidd  which  has  been 
drilled  and  properly  cultivated  with  a  horse-hoe  will 
generally  be  mund  to  be  so  thoroughly  loosened  and  pul- 
verised alter  the  first  ploughing  as  to  be  fit  for  the  reoep- 
ticm  of  seed  without  any  further  preparation.  Those 
penons,  therefore,  are  quite  wrong  who  assert  that  drill- 
sowing  is  intimately  connected  with  alternate  rotations ; 
on  the  contrary,  it  supersedes  the  necessity  of  them,  and 
strict  adherence  to  them  renders  it  almost  impossible  to 
drill  all  the  crops  t  this  is  one  of  the  prindpal  objections 
alleged  against  them  by  Arthur  Young  and  other  English 
agriculturists.  If  clover  is  to  be  sown  on  barley  which 
suooeeda  to  a  weeded  crop;  tliis  can  only  be  dme  where 
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the  preparatory  tillage  has  been  perfectly  performed ;  the 
seed  must  be  got  into  the  groimd  as  soon  as  the  hoe  has 
been  passed  over  it  for  the  last  time,  in  order  that  it  may 
come  in  contact  with  a  layer  of  fresh  earth.  This  seed 
iiedls  into  the  fdrrows  drawn  by  the  feet  of  the  hoe,  and 
when  the  weather  is  favonraUe,  comes  np  in  rows,  and 
yields  a  fine  crop ;  but  sad  experience  testifies  that  whea 
the  weather  is  un&vourable  it  is  often  completely  de- 
stroyed. Once,  a  heavy  shower  came  on  directly  after  I 
had  thus  sown  my  clover,  which  washed  all  the  loosened 
earth  into  the  furrows,  and  wedged  the  seeds  down  so 
tightly  that  the  young  shoots  could  not  make  their  way 
up,  and  consequently  perished.  Another  time,  in  1810, 
a  long  period  of  drought  supervening  on  the  sowings 
prevented  the  clover  from  germinating  at  aU,  or  else 
dried  it  up  as  soon  as  it  b^^  to  sprout.  Such  late 
sowings  in  which  the  seed  cannot  be  brought  into  contact 
with  the  interior  of  the  soil  are  always  prejudicial  to  the 
success  of  the  crop ;  so  much  so,  indeed,  that  I  have 
resolved  never  again  to  drill  barley,  when  it  is  my  inten-* 
tion  to  sow  clover  on  it.  Autumnal  com  may  be  sown  in 
rows  on  a  single  ploughing,  provided  that  that  operation 
has  been  carefully  performed,  and  the  soil  has  settled 
down  sufficiently ;  but  the  roots  of  the  clover  impede  the 
action  of  the  machine,  and  prevent  the  drilling  from  being 
so  easily  accomplished  as  it  otherwise  would  have  been. 
On  the  whole,  this  kind  of  tillage  keeps  land  veiy  loose 
and  clear,  and  causes  it  to  yield  crc^s  which,  even  when 
sown  consecutively,  are  not  nearly  so  inferior  to  those 
which,  in  the  alternate  rotations,  only  occur  at  certain 
intervals,  as  successive  crops  of  grain  sown  by  broadcast 
and  not  cultivated  with  the  horse-hoe  would  be.  In  fact, 
this  system  of  tillage  may  be  said,  in  a  great  measure,  to 
superoede  fallows  and  weeding. 

The  advantages  of  drill  sowing  may  be  summed  up  in 
this,  that  by  its  means  the  grain  can  always  be  placed  in 
the  ground  at  the  exact  depth  required  by  its  nature,  by 
the  nature  of  the  soil,  and  the  state  of  the  temperature ; 
and^  consequently,  every  healthy  seed  is  sure  to  germinate. 
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But  this  advantage  does  not,  perliaps,  surpass  the  injury 
resulting  fix)m  the  accumulation  of  the  seed  in  the  rows ; 
hence  it  becomes  evident  that  it  is  the  hoe  tillage  which 
gives  to  drill  sowing  such  an  inoontestible  advantage  over 
broadcast  sowing,  an  advantage  which  has  been  demon- 
strated by  countless  comparative  experiments.  Every  one 
is  well  aware  that  a  highly  beneficial  effect  is  produced  on 
the  vegetation  of  plants  by  the  loosening  of  that  crust 
which  is  formed  over  the  surfiace  of  the  soil.  Hitherto, 
however,  it  has  been  chiefly  noticed  in  garden  ground,  for 
veiy  few  persons  have  undertaken  experiments  on  a  lai^e 
scale  for  the  purpose  of  testing  it.  This  practice  is 
especially  beneficial  when,  in  the  spring,  the  hard  crust 
which  luid  been  forming  all  the  winter  is  opened  and 
broken,  and  the  soil  thus  brought  into  contact  with  the 
atmosphere ;  and  it  is  on  this  account  that,  hoe  tillage  is 
so  much  more  beneficial  when  applied  to  autumnal  com^ 
than  it  is  when  applied  to  spring  com,  and  especially  to 
such  as,  like  quadrangular  barley,  vegetates  in  so  short  a 
time  that  the  ground  cannot  harden  sufficiently  to  impede 
its  growth.  It  is,  however,  on  wheat  that  ^its  beneficial 
effects  are  generally  most  evident,  either  on  account  of 
the  duration  of  the  vegetation  of  that  grain,  or  else 
because  wheat  requires  more  nutrition  than  any  other 
kind  of  grain,  and  the  action  of  the  hoe  brings  the  nutri- 
tive particles  of  the  soil  within  the  reach  of  its  roots. 
Besides,  great  benefit  arises  fix)m  that  accumulation,  and 
heaping  of  fresh  earth  round  the  stems  of  the  plants, 
which  hoe-tillage  effects.  This  tillage  is  exceedingly  bene- 
ficial to  all  plants,  but  especially  to  those  which,  like  cereals, 
put  forth  roots  from  their  lower  joints,  and  which  roots  thus 
find  themselves  surrounded  with  fresh  earth.  It  should  be 
bestowed  on  the  crop  when  the  plants  are  most  in  want 
of  nourishment,  at  the  period  of  their  active  vegetation, 
and  when  the  ears  begin  to  show  themselves. 

It  has  sometimes  been  observed  that  cereak  which 
have  been  carefiilly  cultivated  with  a  horse-hoe  remain 
longer  in  the  ground,  and  flower  and  ripen  much  later 
than  others.      This  is  not,  however,  always  the  case, 
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althoiigh  I  have  veiy  frequently  remarked  it ;  where  it 
dodsi  happen,  it  will  always  be  favourahle  to  the  crop, 
flinoe  the  plants  then  grow  more  bushy,  and,  late  in  the 
season,  put  forth  a  larger  number  of  blades  at  once. 
When  grain  is  sown  in  drills,  a  greater  degree  of 
equality  will  always  be  observable  between  the  blades 
and  ears,  than  is  ever  seen  when  the  crop  is  sown  by 
broadcast ;  and  those  late  and  abortive  ears  whieh  are  so 
often  found  in  crops  sown  in  the  last  named  manner  are 
rarely  seen.  This  kind  of  tillage  gives  a  greater  degree 
of  strength  to  the  bottoms  of  the  stems  than  any  other, 
and  that  is  one  reason  that  grain  sown  in  rows  always 
stands  erect  in  cases  where  otherwise  it  would  be  laid,  a 
circumstance  which  is  alone  sufficient  to  rmder  it  highly 
advantageous. 

Many  persons,  while  they  acknowledge  the  beneficial 
effects  of  horse-hoe  tillage  on  damp,  tenacious  soils,  fear 
to  apply  it  to  loose,  dry,  gravelly  land,  lest  it  should  tend 
to  render  it  still  more  arid ;  but,  on  attentive  examina- 
tion, this  fear  will  be  found  groundless.  Land  which  is 
kept  loose  on  the  surface  will  retain  moisture  for  a  much 
longer  period  during  the  summer,  than  land  which  is 
covered  with  a  hard  crust,  because  during  the  night  the 
former  will  attract  moisture  from  the  atmosphere.  light 
rains  moisten  loose  ground  much  more  than  they  do  that 
which  is  dose,  because,  in  the  former  the  moisture  can 
penetrate  into  the  soil,  whereas  in  the  latter  it  remains 
on  the  surface,  and  is  quickly  evaporated. 

For  some  time  past  there  has  been  very  great  differ^ 
ence  of  opinion  with  regard  to  the  distance  apart  which 
the  rows  ought  to  be.  Some  formers  consider  six  inches 
to  be  the  proper  distance,  others  twelve ;  but  at  present  it 
is  pretty  generally  admitted  that  from  eight  to  nine  inches 
is  the  distance  most  suitable  to  all  kinds  of  grain. 
Where  the  space  between  the  rows  is  less  than  this,  it 
can  hardly  be  perceived  that  the  earth  has  been  hoed  up 
round  the  stems  of  the  plants,  the  instrument  takes  up 
so  little  earth ;  while,  on  the  other  hand,  a  wider  space 
is  useless^  and  only  wastes  the  ground,    l^e  best  way  is, 


QAAIIf  IN  ftOWS*  451 

in  spring  corn,  to  drill  the  rowB  as  dose  together  as  possi- 
ble, and  in  autumnal  com  to  set  them  farther  apart.  In 
order  to  effect  this,  an  alteration  must  be  made  in  the 
machine  used  for  drilling ;  mine  drills  the  rows  at  about 
eight  inches  and  a  half  asimder,  and  I  consider  that  to  be 
a  very  good  distance. 

Next  to  the  grain  crops,  vegetables  profit  most  by 
being  sown  in  rows ;  and  this  system  certaiiUy  has  a  very 
advantageous  effect  upon  them.  I  have,  however,  found 
it  attended  with  some  inconvenience  as  regards  peas; 
when  I  have  sown  them  in  this  manner,  I  have  been  only 
able  to  cultivate  them  with  the  hoe  while  very  young, 
and  then  the  earth  could  not  be  heaped  round  them  for 
fear  of  smothering  them.  As  they  became  older,  their 
stalks  spread  out  so  on  all  sides  that  the  horse-hoe  could 
not  be  brought  near  them  for  fearof  tearing  them.  Notwith* 
standing  the  utmost  vigilance,  I  have  never  been  able  to 
seize  on  the  proper  period  for  hoeing  this  crop  with 
advantage.  When  I  sowed  my  peas  further  apart,  they 
did  not  cover  the  soil  sufficiently,  and  yielded  better 
certainly,  but  much  less  straw  than  when  sown  by  broads 
cast.  I  will  not,  however,  pretend  to  deny  that  these 
inconveniences  might  be  obviated  at  that  time,  and  then 
it  would  become  exceedingly  advantageous  to  drill  and 
hoe  peafi. 

On  the  other  hand,  drill-sowing  is  peculiarly  adapted  to 
lentils  ;  these  plants  should  be  sown  at  the  same  distance 
apart  as  peas ;  the  smaller  ones  with  the  barley,  and  the 
larger  ones  with  the  oat-cylinder.  Lentils  thus  sown 
usually  bear  an  extraordinary  number  of  pods,  and  may, 
without  much  trouble,  be  kept  free  from  weeds. 

That  which  is  said  respecting  the  expense  of  this  kind 
of  cultivation  will  be  found,  by  those  who  are  at  all 
acquainted  with  it,  to  be  entirely  without  foundation. 
Even  when  the  increased  expenses  of  the  operation  are 
valued  at  the  highest  possible  sum,  and  the  cost  and 
keeping  in  order  of  the  machine  also  taken  into  account, 
these  sums  will  be  more,  than  defrayed  by  the  saving  in 
the  seed.  In  order  to  obtain  an  approximative,  and,  at 
the  sam^  time^  a  sufficiently  high  ^istiipte  of  tibese  a* 
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penses,  I  will  suppose  that  only  two  acres  of  land  can  be 
drilled  per  day,  and  the  same  extent  hoed.  I  shall  reckon 
the  horse-labour  at  twelve  groschen  per  day,  and  the  work 
of  the  two  labourers  at  the  same ;  consequently  a  day's 
work  will  cost  one  rix-dollar.  The  sowing  machine  is 
passed  over  the  ground  once  and  the  hoe  twice ;  which 
will  make  the  sowing  of  ten  acres  cost  three  rix-ddlars, 
or  that  of  a  hundred  acres  thirty  rix-dollars.  If  on 
one  hundred  acres  of  land  T  sow  nine  metzen  of  seed 
on  each  one  instead  of  eighteen,  I  shall  save  nine 
hundred  metzen,  or  fifty-six  bushels  and  a-half  of 
seed;  and  if  I  reckon  each  bushel  to  be  worth  one 
rix-dollar,  in^  order  to  have  round  numbers,  I  shall 
save  twenty-six  rix-dollars  and  a  quarter.  In  order  to  be 
able  to  sow  one  hundred  acres  of  autumnal  com  in  ten 
days,  I  shall  require  a  machine  with  which  I  can  sow  and 
cultivate  a  similar  extent  of  spring  com ;  such  an  one, 
with  aU  its  fittings  up,  may  be  obtained  for  one  hundred 
and  fifty  rix-dollars.  To  this  sum  I  shall  add  4  per  cent, 
interest,  besides  a  diminution  of  capital  of  one-^ixth  per 
annum ;  consequently,  in  six  years  there  will  be  one  hun- 
dred and  eighty-six  dollars.  On  the  seventh  year  it  will 
be  paid  for  by  the  saving  it  has  effected  in  the  seed. 
Such  a  machine  will  certainly  last  twenty  years,  especially 
if  only  used  for  autimmal  com.  Every  three  or  four  years 
it  will  require  repairs,  but  the  saving  in  seed  will  be 
amply  sufficient  to  cover  these,  and  some  left  to  allow  of 
the  hoes  being  newly  ironed  or  footed  if  requisite. 

Should  it  be  necessary,  as  some  persons  pretend  that 
it  is,  to  keep  an  extra  horse  solely  for  the  performance  of 
this  operation,  then  drill  sowing  will  undoubtedly  become 
expensive ;  but  there  are  very  few  farms  in  which  this  will 
be  requisite. 

Besides,  the  advantages  arising  from  drill  sowing  do 
not,  as  some  imagine,  consist  solely  in  the  saving  of  seed 
which  is  thus  effected,  but  in  the  increased  amount  of 
produce  which,  under  this  system,  the  land  may  be  made 
to  bear.  The  fact  of  this  increase  is  demonstrated  by  a 
thousand  experiments,  and  no  doubt  can  longer  be  enter- 
tained on  the  subject  even  by  the  most  vinilent  opponents 
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of  the  system.  No  general  estimate  as  to  the  aveiage 
amount  of  this  increase  can  be  given»  as  most  of  the  com- 
parative experiments  made  for  the  purpose  of  determining 
it  have  been  attended  with  different  results.  In  many  of 
them  the  wheat  thus  sown  yielded  one-third  more  than 
that  which  was  sown  broadcast;  this  calculation  was 
based  on  the  extent  of  land  sown»  and  not  on  the  quan- 
tity of  seed  used :  according  to  another  experiment  it 
only  yielded  one-fifth  more,  and  according  to  another  only 
one-tenth.  The  variation  in  these  results  was,  in  a  great 
measure,  created  by  the  nature  and  condition  of  the  soil. 
The  richer,  deeper,  and  more  £ree  from  stones  and  weeds  a 
soil  is,  the  greater  will  be  the  advantages  arising  from 
drill-sowing ;  while  on  poor,  shallow  land,  the  benefits  will 
be  but  trining.  Many  farmers  who  pursue  this  system 
of  sowing  state  that  the  longer  they  adhere  to  it  the 
better  their  land  becomes ;  wmle  others,  on  the  contrary, 
assert  that  the  land  deteriorates.  This  contradiction  may 
easily  be  accounted  for ;  there  is  littie  doubt  but  that  the 
former  manured  the  soil  sufiicientiy  to  maintain  its  fertility, 
whereas  the  latter  neglected  to  do  so,  and  put  their  faith 
entirely  in  the  beneficial  effects  of  horse-hoe  tillage; 
for  it  cannot  be  doubted  that  the  soil  is  exhausted  by 
the  additional  amount  of  produce  which  drill-sowing 
causes  it  to  bear,  although  this  exhaustion  is  not  apparent 
during  the  few  first  years. 

The  grain  of  cereals  which  are  regularly  sown  in  this 
manner,  acquires  greats  perfection  every  time  it  is  re- 
produced. All  the  emerimente  which  have  hitherto  been 
made  tend  to  prove  that  it  is  much  heavier  than  that 
which  has  been  sown  broadcast.  In  flat  barley  I 
have  found  a  difference  of  6  lbs.  per  bushel,  and  in  wheat 
an  even  greater  increase  of  weight.  The  grain  is 
large  and  fall,  which  renders  it  peculiarly  well  adapted  for 
seed.  If,  then,  we  would  obtain  good  graiQ  for  seed,  we 
must  always  keep  a  machine  for  drilling,  and  use  it. 

We  cannot,  however,  advise  the  adoption  of  drill-sowing 
for  every  kind  of  grain,  or  even  for  all  winter  grain, 
excepting  in  those  agricultural  undertakings  in  which 
every  detail  is  carried  to  the  highest  degree  of  perfection^ 
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and  the  whole  process  of  cultiyatioQ  followed  up'with 
science  and  skill.  Crops  sown  in  drills  or  rows  require 
constant  attention  to  enable  the  fiEffmer  to  fix  upon  the 
best  period  and  means  of  hoeing  them«  One  single 
instance  of  carelessness  or  neglect  wi]l  often  serioualy 
injure  the  crop ;  therefore^  those  who  are  not  well  skilled 
in  all  the  manipulations  of  this  8]r8tem  must  proceed  with 
the  utmost  circumspection,  and  experimentaliie  on  a  small 
piece  of  gromid  first,  in  order  to  learn  how  to  manage:  most 
persons,  when  first  they  begin  to  use  the  horse^hoe^  are 
either  too  timid  or  too  venturesome.  Drill-^sowing  when 
applied  to  poor  land  does  not  repay  the  labour  and  trouble 
it  occasions.  Lastly,  in  a  farm  which  is  not  properly 
organised,  and  where  there  must  necessarily  be  many 
tlungs  which  require  the  attention  of  the  farmer,  it  is 
sddom  prudent  to  enter  upon  this  system  of  cultivation. 
It  is  in  the  spring  only  that  autumnal  com  should  be 
hoed :  when  this  cultivation  is  applied  to  the  crops  in  the 
autumn,  it  does  not  appear  to  be  productive  of  any  great 
benefit,  let  the  seed  have  been  got  into  the  ground  ever 
so  early.  The  crop  should  be  hoed  as  soon  as  the 
seed  begins  to  appear,  and  the  ground  is  tolerably  dry. 
In  general  it  will  be  found  advantageous  to  pass  an  iron 
harrow  across  the  rows  first,  which  serves  to  break  that 
hard  crust  which  has  been  formed  over  the  surface 
of  the  soil  during  winter ;  where  this  is  not  done,  the  feet 
of  the  hoe  will  be  very  likely  to  throw  the  earth  over  the 
young  plants,  and  smother  them.  Should  the  soil  be  too 
tenacious  to  break  at  once,  a  roller  must  be  passed  over 
it  after  the  harrow,  provided  that  the  ground  is  dry  enough 
to  admit  of  this  operation  being  performed,  for  it  is  of 
the  utmost  importance  that  the  smrface  should  be  tho>- 
roughly  pulverized*  The  next  step  to  be  taken  is  to  fit 
such  irons  on  to  the  horseshoe  as  will  dme  the  soil  firom 
the  middle  of  the  spaces,  and  heap  it  against  the  rows  of 
plants  on  either  side  t  this  should  be  done  at  the  period 
when  the  com  is  beginning  to  shoot  up,  and  put  forth  its 
stems  and  blades.  Sudi  cultivation  will  not  do  the  crop 
any  harm,  even  if  adopted  after  the  plants  have  put  forth 
their  leaves  and  stems^  but  it  should  be  finish^  before 
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the  ears  begin  to  form.  The  fanner  miut  endeavotir  to 
embrace  that  moment  for  the  performance  of  this  oper&* 
tion  when  the  soil  contains  exactly  the  proper  amount  of 
moistnre^  and  is  neither  too  much  hardened  by  drought, 
or  softened  and  r^dered  clammy  by  wet.  It  will  not 
unfrequ«itly  happen^  when  the  weather  is  unfavourable, 
that  he  will  be  obliged  to  select  the  spots  where  it  will  be 
best  to  commence.  This  is,  in  fiict,  the  most  critical 
period  for  drilled  crops ;  nevertheless^  where  skill  and  ao^ 
tivily  are  employed,  tiiere  is  little  fear  of  any  want  of 
success.  There  doubtless  are  now  and  then  cases  in  which 
the  weather  is  so  unfavourable  that  the  hoeing  cannot  be 
accomplished  :  when  such  occur,  no  very  luxuriant  crop 
can  be  anticipated ;  but  if  the  first  parts  of  the  operation 
have  been  properly  performed^  com  sown  in  rows  will 
always  yield  a  larger  amount  of  produce  than  that  which 
has  been  sown  broadcast. 

Many  farmers  only  hoe  spring  com  once>  and  then  have 
such  irons  attached  to  the  instrument  as  will  heap  the 
earth  round  the  roots  of  the  plants ;  and  they  apply  this 
cultivation  to  the  crop  at  the  period  when  the  plants  are 
just  putting  forth  their  blades :  but  the  crop  always  thrives 
best  when  it  has  been  cultivated  with  rake-like  irons  while 
very  young ;  and  such  cultivation  is  the  more  advan- 
tageous when  it  clears  away  the  weeds  from  between  the 
rows.  It  must  not,  however,  be  performed  so  soon  as  to 
cause  the  tops  of  the  plants  to  be  covered  with  earth. 
Rakes  which  are  intended  to  be  passed  over  the  land 
early  in  the  season  must  be  flat  and  not  convex,  in  order 
that  the  earth  may  slide  over  them,  and  not  be  thrown  to 
the  sides. 

Some  agriculturists  have  preferred  dibbling  corn  to 
sowing  it  iQ  rowsi  Where  such  a  plan  is  carried  into 
effect)  the  plants  not  only  come  up  in  regular  rows,  but 
are  at  equdi  distances  from  each  other  in  those  rows^  and 
may  then  be  cultivated  in  every  direction,  ei^er  with  in- 
struments, or  by  hand.  A  still  greater  saving  of  seed  is  thus 
effected)  and  one  quarter  of  the  amount  usually  emplo]^ed 
will  be  found  sufficient.    When  grain  is  dear^  this  savmg 
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will  almost  defray  the  expense  of  the  labour ;  and  hence 
it  is  that  in  years  of  scarcity  this  practice  has  found  so 
many  advocates.  The  seed  is  put  into  the  ground  by 
means  of  a  dibble,  having  holes  in  it  three  or  four  inches 
apart,  in  each  of  which  a  few  grains  are  placed ;  or,  with 
what  is  still  better,  an  instrument  made  on  purpose,  and 
similar  to  |that  used  by  gardeners  for  sowing  peas :  by 
means  of  pressure  of  thjB  foot,  this  instrument  makes 
twelve  holes  at  a  time.  The  furrows  drawn  by  the  plough 
serve  to  give  a  direction  to  the  rows,  and  a  line  is  drawn 
down  the  centre  of  each  of  these ;  the  ground  is  subse- 
quently harrowed. 

It  must  be  evident  to  every  one  that  this  mode  of  pro- 
ceeding occupies  a  very  considerable  amount  of  time,  and, 
consequently,  can  only  be  appUcable  under  certain  cir- 
cumstances, and  to  a  limited  extent.  The  small  fanner 
who  works  himself,  and  is  chiefly  assisted  by  his  own 
family,  will  be  most  likely  to  derive  benefit  from  it. 
Many  attempts  have  been  made  to  invent  instruments  or 
machines  which  will  perform  the  office  of  dibblers,  and 
sow  the  grain  at  uniform  distances ;  but  it  has  been 
found  impossible  to  carry  out  the  plan.  Various  expe- 
riments have  also  been  made  on  this  subject  in  Paris, 
which  are  related  at  some  length  by  the  Comte  Erangois 
de  Neufchateau,  in  a  work  entitled  "  L'Art  de  MultipUer 
les  Grains.''  Paris,  1809.  But  this  work  treats  only  of 
the  multiplication  of  the  seed,  and  scarcely  refers  to  the 
expense  or  extent  of  the  sowings. 

LEGUMINOUS    CROPS. 

The  cultivation  of  leguminous  plants  or  of  sili- 
quous  crops  (for  hitherto  no  distinction  has  been  made 
in  agricultural  phraseology  between  these  two  kinds 
of  produce),  is,  doubtless,  quite  as  andent  as  that  of 
cereals ;  for  reason  and  experience  have  combined  to 
teach  mankind  that  it  is  impossible  to  cultivate  anything 
more  nourishing,  better  adapted  to  the  animal  frame,  and, 
at  the  same  time,  which  yields  so  plentiful  a  crop. 

Leguminous  plants  contain  a  large  quantity  of  what 
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Einhoff  calls  *^  vegeto-animalC^  matter  {thieriache  vege- 
tadiliscAe  sudstanz).  This  substance  bears  a  very  great 
affinity  to  animal  matter,  and  is  quite  as  nutritious  as 
^uten,  as  it  constitutes  the  predominating  ingredient  in 
vegetables,  and  they  are  more  nourishmg  than  cereals. 
It  has  long  been  known  that  lentils,  peas,  and  beans,  not 
onlv  satisfy  hunger  best,  but  are  more  easy  of  digestion, 
and  have  a  greater  tendency  to  strengthen  the  frame 
than  any  other  vegetable  products.  To  the  healthy 
labourer  they  supply  the  place  of  animal  food,  and  yield 
that  nutriment  of  which  lye  and  potatoes  are  incapable. 
With  us,  they  are  absolute  necessaries  to  those  who  work 
hard,  and  especially  to  sailors;  neither  landsmen  nor 
sailors  are  contented  unless  they  can  have  a  meal  of 
legumes  at  least  twice  a  week.  Both  experience  and 
chemical  analysis  tend  to  prove  that  legumes  are  the  most 
nourishing  part  of  the  vegetable  kingdom.  The  straw, 
even  when  exhausted,  is  equal  to  the  straw  of  grain ;  but 
as  it  never  is  dry  when  mown,  especially  that  derived 
£rom  climbing  vegetables,  which  retains  its  succulency 
and  vitaUty  unimpaired  up  to  the  period  of  its  being  cut, 
it  is  generally  much  more  nourishing  than  the  straw  of 
grain  crops.  The  haulm  of  these  vegetables,  too,  when  cut 
before  the  formation  of  the  fruit  or  seed,  yields  a  far  more 
nourishing  fodder  than  any  of  the  cereals  do. 

This  class  of  leguminous  plants  appear  not  only  to  be 
particularly  nourishing  to  men  and  animals,  but  even  to 
supply  food  to  vegetables.  The  great  proportion  of 
vegeto-animal  matter  which  they  contain,  causes  them  in 
a  great  measure  to  resemble  animal  manure,  to  be  very 
easily  decomposed  by  putrefaction,  and  to  enter  more 
promptly  into  the  composition  of  plants.  It  is  on  this 
account  that  from  time  unmemorial,  they  have  been  used 
in  Europe  for  the  amelioration  of  other  crops.  The 
lupine,  which  on  account  of  its  bitterness  cannot  be 
otherwise  employed,  is  the  chief  one  of  this  tribe  which 
is  ploughed  into  the  ground  as  green  manure ;  not  only 
is  this  plant  buried  wliile  green,  but  its  seed  is  made  use 
of  for  the  purpose  of  dressing  olive  trees,  after  having 
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been  steeped  in  boiling  water,  in  order  to  destroy  its 
germinating  principle.  Other  vegetables  are  likewise 
similarly  employed. 

Besides  this  vegeto-animal  substance,  leguminous  plants 
contain  starch,  and  a  soluble  mucous  matter,  similar  to 
that  contained  in  the  grain  of  cereals,  but  not  so  sweet. 

The  best  way  of  preparing  vegetables  for  food,  is  to 
boil  them.  Their  various  component  parts  are  thus 
brought  into  more  intimate  combination,  and  rendered 
more  soluble,  digestible,  and  agreeable  to  the  stomach. 
They  gain  as  much  by  this  mode  of  proceeding  as  grain 
does  by  fermentation,  and  by  being  made  into  bread. 
They  may  themselves  be  made  into  bread,  but  then  it 
has  a  crude,  unpleasant,  rancid  taste.  They  are  not  \m«- 
frequently  mixed  with  rye,  or  wheat  flour,  and  then  they 
render  the  bread  more  nourishing  without  altering  its 
flavour. 

There  cannot  be  a  doubt  but  that  products  which 
contain  so  much  nutritive  matter  must  deprive  the  soil 
on  which  they  grow  of  a  corresponding  portion  of  its 
nutrition,  !^fevertheles8,  it  appears  that  these  plants 
derive  a  far  greater  portion  of  their  nourishment  from 
the  atmosphere  and  from  water  than  cereals  do,  and 
that  they  adapt  it  to  their  use  by  means  of  their  oi^;ans. 
I  cannot  go  so  far  as  to  affirm,  with  some  persons,  that 
vegetables  derive  from  the  soil,  appropriate,  and  apply  to 
their  nourishment  a  peculiar  substance,  which  is  rejected 
by  all  kinds  of  cereals ;  but  certain  it  is  that  the  propor* 
tional  quantity  in  which  they  absorb  the  primitive  sub* 
stances  is  different.  General  experience  teaches  us  to 
regard  these  substances  as  fallow  crops,  or  crops  which 
ameliorate  the  soil,  and  the  alternate  cultivation  of  which 
and  of  grain  crops  tends  to  maintain  it  in  good  con- 
dition, and  ensure  far  more  luxuriant  com  crops  than 
could  be  obtained  if  gram  were  always  cultivated.  It 
would  be  superfluous  to  add  anything  to  what  we  have 
already  said  in  the  first  volume  of  this  work  respectinff 
the  necessity  of  a  rotation  of  crops,  for  eveiy  experimcea 
agriculturist  well  knows  that  even  good  manuring  will 


PBAS,  459 

not  maintain  land  in  condition  on  which  consecutive 
crops  of  grain  alone  are  cultivated^  and  that  an  alterna- 
tion of  vegetable  crops  with  these  is  absolutely  ne- 
cessary. 

TEH  PEA. 

The  pea  is  the  kind  of  pulse  most  generally  cultivated 
among  us. 

There  are  two  principal  varieties :  the  yellow,  whidi  is 
chiefly  used  in  this  country ;  and  the  grey,  or  Prussian 
pea,  which  is  chiefly  cultivated  in  Prussia  and  Poland. 

The  yellow  pea  furnishes  us  with  another  variety, 
which,  even  when  diy,  preserves  its  green  hue,  but  is  not 
otherwise  distinguished. 

Gardeners  raise  new  varieties  of  this  vegetable  every 
year ;  but  their  characters  are  not  permanent,  and  they 
roeedily  degenerate  unless  cultivated  with  great  care. 
There  are  some  kinds  in  which  the  pods  form  and  ripen 
early,  and  the  haulm  is  not  so  strong  as  in  others.  These 
are  looked  upon  as  a  more  certain  crop,  the  husk  of  the 
pea  is  thought  to  be  finer,  and  the  pea  itself  more 
tender ;  but  the  larger  and  later  variety  often  yields  the 
greatest  amount  of  produce,  both  as  regards  peas  and 
haulm.  That,  however,  to  which,  in  the  majority  of 
cases,  preference  should  be  given,  is  the  early  variety ;  it 
not  being  so  liable  to  be  attacked  by  mildew  before  the 
pods  are  formed,  and  from  being  ready  to  be  gathered 
early,  leavinff  more  time  for  the  preparation  of  the  soil 
and  the  sowmg  of  the  crop  which  is  to  succeed  to  it. 

The  grey  Prussian  pea,  which  is  large  and  angular  in 
shape,  and  bears  a  violet  coloured  flower,  is  said  not  to 
bear  change  of  climate,  and  to  degenerate.  In  line  and 
Weser,  a  grey  pea,  bearing  violet  coloured  flowers,  is  cul- 
tivated j  but  it  is  grown  almost  exclusively  as  fodder  for 
cattle,  and  considered  to  be  unfit  for  the  use  of  man  on 
account  of  its  unpleasant  taste.  This  is  probably  a 
variety  of  the  Prussian  pea. 

The  yeUow  pea,  for  the  most  part,  bears  white  flowers ; 
somC;  however,  bear  violet  coloured  flowers  speckled  with 
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black.  Many  persons  are  of  opinion  that  this  has  been 
occasioned  by  some  cross  with  vetches ;  but  firom  what  I 
have  observed,  such  cannot  be  the  case,  and  the  alteration 
of  the  colour  of  the  flower  arises  from  something  in  the 
soil  or  temperature  not  hitherto  discovered. 

A  clayey,  sandy,  or  calcareous  soil,  which  is  not  too 
much  exposed  either  to  cold,  wet,  or  drought,  is  doubtless 
the  best  for  peas ;  this  pulse  will,  however,  succeed  on 
stiff  as  well  as  on  sandy  clays,  when  the  latter  are  not  too 
dry,  and  the  weather  is  favourable.  But  in  all  situations 
calcareous  particles  seem  to  be  favourable  to  its  vegeta- 
tion, even  when  they  only  exist  in  small,  or  even  minute 
portions.  In  many  countries  peas  have  only  been  found 
to  succeed  on  such  soils  as  had  been  ameliorated  with 
lime  or  marl,  and  the  effect  has  been  perceptible  even 
where  a  considerable  period  had  elapsed  since  the  manur- 
ing of  the  soil.  On  the  other  hand,  they  do  not  appear 
to  be  able  to  bear  the  slightest  degree  of  acidity  in  the 
soil ;  and  hence  the  beneficial  effecte  of  lime  and  marl  on 
this  kind  of  crop,  may  arise  chiefly  from  the  tendency  of 
those  substances  to  destroy  all  acidity. 

In  the  triennial  rotation,  peas  are  cultivated  on  the 
fallow ;  this  usage  is  established  in  almost  eveiy  place  where 
the  soil  is  adapted  for  the  production  of  peas.  It  cannot, 
however,  be  denied  that  after  peas  the  crop  of  autunmal 
com  is  not  usually  so  luxuriant  as  it  would  have  been 
after  a  fallow ;  and  the  soil  is  more  infested  with  weeds, 
especially  if  peas  have  frequently  been  sown  on  that  place, 
instead  of  a  summer  fallow  and  ploughing  being  given. 
This  circumstance  causes  many  persons  to  be  found  who 
are  so  attached  to  the  old  plan  that  they  will  sow  their 
peas  on  the  division  intended  for  spring  com,  rather  than 
on  a  fallow ;  and  then  cause  the  peas  to  be  succeeded  by 
a  dead  fallow,  in  order  to  be  able  to  point  out  the  luxu- 
riance of  their  crops  of  autumnal  com  to  the  partisans  of 
fallow  crops.  These  adherents  of  the  old  system  have 
even  gone  so  far  as  to  attribute  the  pretended  scarcity  of 
com,  and  its  deamess  for  some  years  past,  to  the  custom 
pf  sowing  peas  on  the  fallows.     But,  provided  that  th« 
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peas  do  not  come  too  often,  and  the  tillage  of  the  fallows 
IS  not  altogether  neglected,  and  the  soil  is  properly  tilled 
both  before  and  after  the  pea  crop,  there  is  no  danger  to 
be  apprehended;  and  the  slight  diminution  which  is 
visible  in  the  produce  of  the  autumnal  com  will  be 
doubly  and  trebly  compensated  by  the  produce  of  the 
peas,  while  the  impoverishment  which  they  may  occasion 
will  be  amply  atoned  for  by  the  amelioration  arising  from 
their  hauli  \  ^ 

In  alternate  rotations  with  pasturage,  peas  have  long 
been  placed  after  all  the  other  crops,  and  cultivated  on 
the  last  division,  or  that  which  precedes  the  repose,  and 
have  in  general  succeeded  but  badly;  but  a  better 
system  is  now  pretty  generally  coming  into  practice.* 
It  is  an  undoubted  fact,  that  peas  succeed  remark- 
ably  weU  on  the  stubble  of  clover,  and  after  any 
weeded  crop— as  potatoes,  for  example.  But  both  of  these 
also  form  an  exceUent  preparation  for  com;  consequently, 
between  them  and  the  peas  a  crop  of  wheat  is  usually 
taken.  Some  persons  are  of  opinion  that  peas  never 
succeed  well  on  land  where  they  have  not  been  sown 
before,  and,  consequently,  always  sow  them  in  the  same 
places.  This,  however,  is  mere  prejudice,  unless  there 
are  other  causes  which  render  the  rest  of  the  fields  unfit 
for  the  production  of  peas.  Others,  on  the  contrary,  fear 
lest  the  peas  should  degenerate,  if  they  or  any  similar 
leguminous  crop  are  sown  too  frequently  on  the  same 
spot ;  but  there  is  nothing  in  experience  which  tends  to 
confirm  this,  and  all  fear  of  evil  may  be  avoided  by  ma- 
nuring the  land  between  the  two,  and  bestowing  proper 
tillage  upon  it. 

l^ere  are  various  opinions  as  to  whether  peas  ought 
to  be  cultivated  as  a  first,  second,  or  third  crop  after  the 
soil  has  been  manured.  Many  farmers  fear  that,  by  sow- 
ing them  immediately  after  an  amelioration  of  manure, 
they  shall  only  obtain  an  abundance  which  will  grow  and 
flower  without  bearing  any  pods  or  yielding  any  seed. 

*  See  ''  Das  g«rechto  Verhaeltniss,  der  Viebsueht  und  des  Aekerbaaes." 
9. 146:  "  AnnAkn  der  irecklenburgisehea  Landwirthscbaftsgeselb^baftfl."  B. 
11 ;  S.  276. 
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Those  whose  land  is  so  rich  as  on  average  years  to  lead 
them  to  apprehend  this  evil,  will  do  well  to  abstain  from 
manuring  for  peas.  But  such  is  by  no  means  a  usual 
case ;  and  even  though  the  produce  of  the  grain  crop 
should  be  slightly  (Uminished,  it  is  desirable  that  the 
peas  should  vegetate  luxuriantly,  on  account  of  the  great 
utility  of  the  haulm,  and  the  fertilizing  influence  which 
its  shadow  exercises  on  the  soil  when  the  crop  is  thick 
and  vigorous. 

On  land  of  an  average  quality,  peas  which  have  been 
manured  are  always  infinitely  superior  in  pomt  of  quantity 
as  well  as  haulm  to  any  others,  and  they  then  leave  the 
soil  in  a  condition  peculiarly  favourable  to  the  succeeding 
crop ;  for  it  is  wdl  known  that  a  scanty  crop  of  this 
vegetable  leaves  the  soil  infested  with  weeds.  It  is, 
however,  seldom  advisable  to  manure  very  plentifully 
for  peas. 

Eveiy  year  fresh  comparative  experiments  have  fur- 
nished us  with  additional  proofs  that  manure,  whether 
decomposed  or  fresh  and  strawy,  when  spread  over  the 
soil  after  the  sowing,  is  not  only  more  advantageous  to 
peas  sown  on  sandy  clays  than  it  would  have  been  if 
buried  by  a  ploughing,  but  that  it  is  also  more  bene- 
ficial to  the  grain  crop  which  is  to  succeed  the  peas. 
Experience  has  demonstrated  in  a  striking  manner  that 
all  those  theoretic  principles  which  appear  to  contradict 
this  fact,  fall  before  it.  I  cannot,  however,  extend  this 
practice  to  stifP,  clayey  soils ;  for  I  am  not  aware  that  any 
experiments  have  been  made,  for  the  purpose  of  testing 
its  efficacy  on  land  of  that  description. 

Another  mode  of  proceeding  is  to  bury  the  manure 
with  the  peas,  and  for  this  purpose  the  peas  are  sown 
broadcast  on  the  manure  after  it  has  been  spread. 

It  has  been  observed,  those  crops  of  peas  which  have 
been  manured  with  the  dung  of  sheep  or  horses  are 
always  finer  flavoured  and  have  a  thinner  husk  than 
of  such  as  have  been  sown  on  the  manure  produced 
by  cattle  and  pigs.  Ameliorations  of  lime  and  ashes  are 
productive  of  similar  advantages. 
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Although  it  ia  universally  admitted  that  peas  thrive 
best  on  a  loose,  well  pulverized  soil^  nevertheless,  many 
agriculturists  have  become  convinced  by  experience,  that 
when  sown  on  one  ploughing,  they  succeed  better  than 
after  the  most  elaborate  tillage.  I  do  not  intend  to  deny 
the  truth  of  the  experiments  adduced  in  support  of  this ; 
but  what  I  say  is,  that  there  were,  undoubtedly,  some 
particular  droumstances  which  influenced  the  result,  and 
I  cannot  receive  these  statements  as  any  foundation  for 
a  general  rule.  Where  a  damp  soil  has  been  broken  up 
before  the  commencement  of  winter,  the  upper  layer  of 
earth  is  very  likely  to  become  so  saturated  with  water, 
as  in  the  spring  to  render  it  impossible  to  plough  it  for 
the  reception  of  seed,  without  turning  it  into  clods 
instead  of  dividing  it.  The  farmer  does  not  wish  to 
depart  from  that  ride  which  prescribes  that  the  seed  shall 
be  sown  as  early  as  possible,  and,  consequently,  throws 
the  peas  into  a  soil  which  the  plough  has  hardened  instead 
of  loosened,  and  which  is  by  no  means  adapted  for  the 
reo^tion  of  this  kind  of  pdse.  On  land  which  is  not 
subject  to  this  inconvenience,  and  where  the  farmer  need 
not  begin  to  plough  the  ground  which  was  broken  up 
before  the  commencement  of  winter,  until  it  is  suffi- 
ciently dry  to  benefit  by  that  operation,  a  crop  sown  on 
two  ploughings  is  always  finer  and  better ;  and  though 
a  great  quantity  of  weeas  come  up,  the  peas  always  get 
the  upper  hanci.  The  practice  of  dnlling  peas  is  decidedly 
more  advantageous  than  any  other  on  dry  land. 

It  is  usually  advisable  to  sow  peas  as  early  in  the  year 
as  possible ;  in  fact,  they  are  the  first  crop  which  should 
be  got  into  the  ground  in  the  spring.  Frosts  do  not 
injure  them,  even  when  they  have  begun  to  come  up. 
I  have  not,  however,  found  it  injurious  to  peas  to  sow 
them  late  in  the  spring ;  on  the  contrary,  I  must  confess 
that  those  which  I  have  sown  in  May  have  always  suc- 
ceeded best,  at  least,  so  far  as  regards  the  produce  in 
haulm.  I  do  not,  however,  make  it  a  rule  to  sow  them 
late,  because  the  success  of  the  crops  £  have  just  men* 
tioned  always  appeared  to  me  to  be  chiefly  owing  to  the 
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state  of  the  weather.  Peas  which  are  sown  early  in  tlie 
season,  we  are  told,  escape  the  attacks  of  mildew  previous 
to  the  formation  of  the  pods,  and,  consequently,  their 
grain  is  but  little  injured,  although  the  vegetation  of  the 
plant  is  arrested.  But  I  have  invariably  observed,  that 
this  disease  does  not  attack  the  late  peas  which  are  in 
full  vigour,  while  it  destroys  the  early  ones.  Eckardt 
advises  that  the  peas  should  not  all  be  sown  at  once, 
but  a  period  of  nine  or  fifteen  days  sufiPered  to  elapse 
between  each  sowing,  by  which  means  the  whole  crop 
wiU  be  prevented  from  failing.  I  oordiaUy  agree  with 
him  in  this  opinion,  and,  at  the  same  time,  make  it  a 
rule  never  to  sow  while  the  ground  is  very  damp,  or 
when  the  furrow-slice  hardens  instead  of  dividing  on 
being  turned  over  by  the  mould-board.  The  quantity  of 
seed  usually  sown  for  peas  is  from  a  bushel  to  twenty 
metzen  per  acre.  It  is  calculated  that  when  a  bushel  is 
sown  twelve  grains  fall  on  every  square  foot,  which 
would  be  too  much  if  spread  uniformly  over  the  surface. 
When  peas  are  sown  on  furrows,  ascertain  portion  cannot 
be  prevented  from  remaining  uncovered,  and  becoming 
a  prey  to  birds,  which  are  so  greedy  after  this  grain,  that 
they  will  even  dig  it  up  after  it  has  been  buried.  When 
peas  are  sown  under  furrows,  this  evil  is  not  so  much 
felt,  although  even  then  it  cannot  be  altogether  pre- 
vented, and  the  peas  germinate  much  sooner.  This,  of 
course,  makes  a  difference  in  the  quantity  of  seed  which 
it  is  necessary  to  sow.  It  has  also  been  observed,  that 
when  a  great  deal  of  rain  falls  during  the  flowermg  sea- 
son, those  peas  which  are  not  too  crowded  set,  or  pass 
from  flower  into  fruit,  and  bear  much  better  than  those 
in  close  thick-set  crops ;  while  these  latter  yield  most 
haulm,  and  leave  the  soil  in  a  better  condition.  It  is, 
therefore,  requisite  to  ascertain  with  what  view  the  peas 
are  sown,  before  we  venture  to  determine  whether  it  is 
most  beneficial  to  sow  thickly  or  not.  Some  agricultu- 
rists pretend  that  they  destroy  the  weeds  by  sowing 
their  peas  as  thickly  as  possible,  and,  therefore,  use  two 
bushels  of  seed  per  acre ;  but  I  do  not  believe  that  they 
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attain  the  end  in  view  by  this  means,  for  the  weeds,  and 
especially  the  wild  mustard,  spring  up  and  vegetate 
much  more  quickly  than  the  peas,  unless  a  very  favour- 
able season  accelerates  the  growth  of  the  latter. 

Some  agriculturists  have  strongly  advised  that  peas 
should  not  be  harrowed  after  they  have  begun  to  come 
up ;  while  others,  and  especially  DuUo,  in  his  excellent 
treatise  upon  agriculture,  have  as  strongly  recommended 
this  practice  as  a  means  of  destroying  those  weeds  which 
are  then  appearing  above  ground,  and  only  stipulate  that 
the  operation  shall  not  be  performed  until  the  plants  begin 
to  put  forth  their  leaves.  In  those  experiments  which  I 
have  made  relative  to  this  point,  I  have  never  been  able 
to  discover  that  the  plants  were  at  all  injured  by  the  har- 
rowing ;  neither  coidd  I  discover  that  it  had  much  ejffect 
on  the  weeds,  for  they  were  too  deeply  rooted  in  the  soil. 
Perhaps  the  best  mode  of  proceeding  is  not  to  harrow  at 
all  after  the  peas  have  been  sown  under  farrows,  until 
they  begin  to  come  up  and  develop  their  leaves,  and  then 
the  passing  of  the  instrument  over  the  rough  ploughed 
land  will,  perhaps,  succeed  better  in  destroying  the  weeds. 
But  I  have  not  as  yet  put  this  plan  into  practice.  Dullo, 
in  his  work  which  I  have  before  alluded  to,  states  that 
he  has  ploughed  peas  into  the  ground,  with  great  success, 
eight  or  ten  days  after  they  were  sown,  and  consequently 
after  they  had  b^n  to  germinate ;  and  that  these  peas 
came  up  well,  and  were  peculiarly  free  from  weeds. 

In  England,  peas  are  frequently  cultivated  with  the 
hand-hoe ;  and  those  which  have  been  sown  broadcast, 
are  thinned.  Small  farmers  frequently  weed  these  crops. 
It  would  be  impossible  for  us  to  bestow  all  this  care  on 
them,  for  we  usually  sow  peas  on  immense  extents  of 
land. 

When  the  wild  mustard  and  radish  have  shot  up  so 
fast  as  almost  to  stifle  the  peas,  and  are  in  full  vegetation, 
I  have,  in  common  with  other  agriculturists,  had  them 
mown  ;  but  the  tops  of  the  peas  cannot  be  prevented 
from  ako  suffering  from  this  proceeding*    When,  how- 


460  REPBODUCTION. 

ever,  the  soil  is  rich  and  the  weather  favourable^  the  crop 
ifl  rather  benefited  than  injured  bj  it ;  but  under  opponte 
circumstances  the  peas  suffer  greatly^  and  the  weeds  again 
get  the  upper  hand. 

Weather  and  temperature  have  a  greater  influence  on 
the  success  of  peas  and  on  their  formation  than 
on  ahnost  any  other  field  crop;  hence  it  is  scarcely 
possible  to  calculate  the  average  produce  which  a  crop 
will  yield.  Damp  weather  during  the  flowering  season 
is  rather  beneficial  than  injurious,  because  the  conforma* 
tion  of  the  fiower  protects  it  from  the  introduction  of 
moisture.  In  dry  weather  the  flower  very  frequently 
dries  up  without  setting. 

It  is  very  unfortunate  if  at  the  flowering  season  the 
crop  is  attacked  by  mildew ;  where  such  is  the  case,  a 
very  promising  crop  will  in  four-and>twenty  hours  often 
be  completely  destroyed,  and  all  the  flowers  will  fall  with^- 
out  setting.  Occasionally  there  appears  to  be  some 
matter  in  the  air  which  acts  on  the  plants  in  a  manner  as 
yet  unknown  to  us,  and  prevents  the  formation  of  the 
grain ;  this  is  frequently  observable  in  buckwheat,  as  well 
as  in  other  crops. 

Some  persons  stick  field  peas  as  they  would  garden 
peas.  This  mode  of  proceeding  certainly  prevents  the 
crop  from  being  laid,  and  facilitates  the  formation  of  the 
seed,  but  it  greatly  increases  the  amount  of  labour  re« 
quired. 

In  a  few  places,  the  formers  are  in  the  habit  of  covering 
a  field  sown  with  peas  with  a  layer  of  straw,  and  then 
leaving  the  peas  to  make  their  way  through  it,  and  then 
vegetate ;  by  this  means  the  weeds  are  all  stifled,  the  soil 
kept  moist,  and  those  stems  which  fall  to  the  ground  pre- 
vented  from  rottmg.  Where  there  is  a  plentiful  supply 
or  straw,  this  may  be  done  with  advantage,  and  the  straw 
will  afterwards  be  available  as  manure. 

It  is  necessary  to  embrace  the  exact  period  at  which 
the  peas  are  ready  to  be  cut  without  loss  of  time.  In 
general,  the  best  way  is  to  be  guided  by  the  maturity  of 
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the  early  pod8»  without  notieisg  the  later  ones,  otherwise 
the  largesc  and  best  part  of  the  crop  is  liable  to  be  lost. 
The  oidy  exception  to  this  rule  occurs  when  the  state  of 
the  temperature  has  been  such  as  only  to  admit  of  a  few 
of  the  first  flowers  setting,  while  the  later  ones,  having 
encountered  more  favourable  weather,  have  been  more 
successful.  But  such  cases  rarely  occur ;  it  much  oftener 
happens  that  the  peas  are  still  ^een  and  in  flower  at  the 
top,  while  the  lower  pods  are  npe  and  dry.  The  farmer 
must  not,  on  any  account,  wait  for  the  later  flowers  to 
come  to  maturity,  for  the  plants  will  continue  to  flower 
until  all  the  inferior  pods  have  shed  their  seed.  These 
late  flowers  are  by  no  means  injurious,  if  they  do  not 
mislead  the  farmer  and  prevent  him  from  mowing  at  the 
proper  season.  The  straw  is  then  better  and  more 
nourishing,  and  those  peas  which  have  not  ripened  may  be 
made  usefdl  in  various  ways.  The  only  thing  which  is 
difficult,  is  to  dry  the  haulm  thoroughly. 

When  the  peas  are  laid,  it  is  very  difficult  to  mow  them. 
The  sickle  is  the  best  instrument  that  can  be  employed 
for  this  purpose. 

When  the  weather  is  unfavourable,  it  is  very  difficult 
to  dry  the  haulm.  During  alternate  rains  and  sunshine 
the  pods  open,  almost  the  whole  of  the  grain  is  shed  on 
the  field,  and  nothing  is  left  to  be  carried  but  the  haulm 
or  straw ;  this  is  particularly  the  case  when  peas  are  left 
in  the  wads  or  wisps,  and  frequently  turned  with  the 
intention  of  drying  them.  When  weather  of  this  kind 
comes  on,  I  have  always  found  it  best  to  cock  the  peas  as 
soon  as  ever  they  began  to  fade;  and  if  the  rain  continued^ 
to  content  myself  with  raising  them  a  little  with  the 
handle  of  a  rake,  and  to  leave  them  in  the  same  place 
until  they  were  sufficientlv  dry  to  be  carried.  It  cannot 
be  denied  that  the  straw  loses  some  of  its  goodness  under 
this  mode  of  proceeding ;  but  then  there  is  less  harm  to 
be  feared  in  other  respects,  and  the  peas  are  prevented 
from  shedding  their  seed  and  leaves.  When  the  weather 
is  fine,  it  will  be  found  most  advantageous  to  leave  the 
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peas  in  the  wads  or  wisps  to  dry ;  and,  if  necessary,  to 
do  so  with  the  hand  and  not  with  a  rake. 

As  it  is  of  the  utmost  importance  to  the  succeeding 
crop  that  the  land  should  be  ploughed  as  soon  as  possible 
after  the  peas  have  been  mown,  it  is  best  to  lay  these 
latter  on  as  narrow  strips  of  earth  as  possible,  in  order 
that,  if  the  getting  in  of  the  crop  is  delayed,  the  inter- 
vening spaces  may  be  ploughed  without  loss  of  time. 
However  tiresome  this  mode  of  proceeding  may  appear  to 
be,  every  agriculturist  who  is  aware  of  the  importance  of 
breaking  up  the  pea  stubble  with  as  little  delay  as  possi- 
ble will  not  neglect  this  precaution. 

Some  persons  tie  the  peas  before  carrying  them,  but 
this  is  a  very  useless  trouble. 

The  produce  of  the  pea  in  ripened  seeds  is  so  casual 
that  it  is  almost  impossible  to  lay  down  any  general 
average  with  regard  to  its  amount.  From  some  fields  I 
obtained  thirteen  and  a-half  bushels  of  seed  one  year,  and 
only  two  and  a-half  bushels  on  another,  although  both 
times  the  same  routine  of  cultivation  was  pursued.  On 
good  soils,  from  five  to  six  bushels  may  be  regarded  as  an 
approximative  average  of  the  produce  per  acre. 

The  price  of  peas  is  as  variable  as  their  produce. 
Sometimes  it  is  equal  to  that  of  rye ;  at  others,  much 
hiirher.  Provided  that  the  peas  are  not  attacked  by 
wSrms  alter  being  brought  iotTthe  graoaiy,  they  majr  l^ 
kept  in  casks  for  a  considerable  period ;  and,  indeed,  it  is 
as  well  to  preserve  them,  as  there  will  always  be  a  supply 
in  hand  to  meet  the  exigencies  of  any  year  in  which  this 
kind  of  crop  fails. 

I  cannot  either  state  what  is  the  general  average 
between  the  proportion  of  grain  and  of  straw,  for  some- 
times the  amount  of  one,  and  sometimes  that  of  the  other 
predominates.  When  the  soil  is  good,  and  has  been  well 
manured,  we  may,  however,  always  reckon  with  tolerable 
certainty  upon  a  good  crop  of  sfaraw  if  not  of  seed,  and, 
as  in  most  farms  straw  is  of  the  greatest  importance, 
and  chiefly  prized,  the  agriculturists  cultivate  peas  with  a 
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view  of  c^btaining  it,  and  receive  a  good  crop  of  grain  as 
an  additional  blessing.  A  good,  well-tilled  field  sown 
vdth  peas  will  yield  from  twelve  to  sixteen  quintals  of 
hatdm  per  acre,  unless  a  period  of  dry  weather  impedes 
the  vegetation  before  the  time  when  it  naturally  would 
stop;  under  peculiarly  favourable  circumstances,  even 
more  than  this  may  be  obtained. 

Pea-haulm  is  considered  to  be  peculiarly  adapted  for 
sheep ;  many  farmers  give  it  instead  of  hay,  but  this  can 
only  be  done  when  the  greater  part  of  the  haulm  was 
green  at  the  time  of  its  being  mown.  In  general  it  is 
more  bulky  and  nourishing  than  the  staiwof  any  of  the 
cereal  grasses.  Pea-haulm  is  also  given  to  horses  and 
cattle ;  but  for  them  it  must  be  chopped,  because  the 
stems  are  usually  too  tough  to  admit  of  their  being  easily 
masticated,  and  they  are  apt  to  sUp  between  the  teeth. 
The  refuse  which  is  left  after  the  peas  have  been  threshed 
is  likewise  very  nutritious.  It  is  always  best  to  consume 
the  pea-haulm  before  any  other  kind,  and  not  to  keep  it 
until  the  spring. 

THE   LENTIL. 

There  are  two  varieties  of  the  common  lentil;  one 
small  and  of  a  brownish  hue,  and  the  other  large  and 
more  inclmed  to  yellow.  The  small  variety  has  an 
aromatic  flavour  which  is  peculiar  to  it,  and  this  causes  it 
to  be  preferred  by  many  persons ;  the  other,  however, 
finds  the  readiest  sale.  These  two  varieties  are  very  fre* 
quently  crossed,  and  thus  a  mixed  lentil  is  produced 
which  is  the  one  most  commonly  grown.  The  quality  of 
the  soil  has  a  considerable  influence  upon  the  size  of  the 
seed. 

Latterly  the  Provence  lentil,  which  is  almost  as  large 
and  of  the  same  colour  as  the  pea,  has  been  recom- 
mended. It  yields  a  larger  produce  than  the  others, 
both  in  straw  and  grain,  even  when  sown  on  sandy  soils, 
but  has  very  little  of  the  flavour  of  a  lentil,  and  more  re- 
sembles the  taste  of  a  pea,  which  causes  it  to  be  much 
sought  for  as  a  dish  for  the  table.     As  it  grows  very  tall, 
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it  angwers  almost  as  well  on  sandy  soils  as  vetches ;  and 
I  consider  it  as  a  better  product,  whether  cultivated  as 
fodder  or  for  the  sake  of  its  grain. 

Lentils  require  a  soil  containing  a  tolerable  proportion 
of  sand,  and  which  is  in  good  condition.  They  seldom 
thrive  on  dayey  soils. 

This  crop  is  sown  later  than  peas  on  account  of  its  suf- 
fering more  from  cold.  Twelve  metzen  of  seed  per  acre 
will  be  found  sufficient ;  but  care  must  be  taken  that  this 
seed  is  pure  and  not  intermingled  with  the  seed  of 
vetches,  or  the  sale  of  the  lentils  will  be  injured.  As  the 
haulm  of  lentils  is  delicate  and  feeble,  the  plants  are  very 
liable  to  be  choked  by  weeds,  unless  the  ground  is  kept 
carefuUy  weeded.  Many  persons  dibble  lentils  in  rows, 
leaving  room  for  a  rake  to  pass  between ;  for  my  own 
part,  I  can  see  no  reason  why  this  crop  should  not  be 
sown  with  a  drilling  machine,  and  afterwards  cultivated 
with  a  horse-hoe. 

The  lentil  contains  a  greater  proportion  of  vegeto-animal 
matter  than  any  other  vegetable,  and  is  universally  re- 
garded as  being  highly  nutritious.  From  the  time  of 
Esau  up  to  the  present  day  it  has  been  considered  as  an 
article  of  food.  This  vegetable  fetches  a  higher  price  than 
peas ;  and  as,  when  grown  on  a  soil  which  has  been  pro- 
perly tilled  and  is  adapted  for  their  reception,  they  yield 
ttom  eight  to  ten  bushels  per  acre,  their  culture  is  very 
lucrative.  They  do  not  yield  much  straw ;  but  what  there 
is,  is  veiy  delicate  and  nourishing,  and  somewhat  similar 
to  the  best  hay ;  consequently,  it  is  usually  reserved  for 
young  animals,  as  lambs  and  calves.  As  lentils  require 
to  be  kept  very  free  from  weeds,  the  culture  of  this  crop 
tends  to  improve  and  clear  the  soil. 

KIBNST-BBANS,  HABIOOTB. 

A  great  number  of  varieties  are  cultivated  in  gardens, 
th^  pods  of  which  are  generally  gathered  while  green. 
Dwarf  species  are  cultivated  in  the  fields.  As  these 
require  all  the  attention  of  garden  cultivation,  and 
must  be  careftiUy  trained  and  weeded,  they  may  be 
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said  to  be  unfit  for  field  crops,  and  can  only  be  cultivated, 
to  any  extent,  by  means  of  implements  adapted  for  the 
purpose.*  It  is  on  this  account  that  we  merely  allude 
to  them  here,  reserving  what  further  appertains  to  the 
subject  until  we  come  to  treat  of  the  cultivation  of  maize, 
with  which  that  of  haricots  may  be  advantageously 
associated. 

BEANS  (VIOIA  FABIA). 

Numerous  varieties  of  the  vicia  fdbia  are  cultivated 
both  in  fields  and  gardens,  but  the  small  round  variety 
which  bears  so  many  pods,  and  is  known  by  the  name  of 
the  horse-bean,  is  most  common.  It  varies  in  colour, 
verging  sometimes  on  yellow,  at  others  being  of  a  dark- 
brown  hue,  and  at  others  spotted  with  various  shades ; 
but  this  difference  of  colour  is  not  permanent,  and  has  no 
influence  on  the  other  properties  of  the  bean. 

The  bean  requires  a  ricn,  strong,  loamy  soil,  similar  in 
quality  to  wheat  land;  it  may,  however,  be  cultivated 
with  advantage  on  lands  which  are  not  quite  so  strong, 
provided  that  they  are  tolerably  moist,  and  contain  a  large 
quantity  of  humus,  and  that  humus  is  not  of  too  acid 
a  nature ;  for  I  have  found  that  beans  are  subject  to  rust. 
Beans  serve  to  loosen  stiff  soils ;  the  filaments  of  their 
roots  will  penetrate  even  the  hardest  clay.  Hence  they 
have  been  regarded  as  an  excellent  preparation  for  wheat 
on  land  of  this  description.  Their  roots  and  the  shadow 
of  their  leaves  and  haulm  serve  to  keep  the  soil  loose 
and  clear. 

When  the  soil  appears  to  require  amelioration,  it  must 
be  manured  for  this  crop^  and  xnat  somewhat  plentifully  \ 
for  beans  require  a  gooa  soil^  and  will  bear  a  considerable 
quantity  of  manure.  This  plant  will  make  its  way 
through  the  most  tenacious  soils,  and  therefore  may  be 

*  nioae  klndi  of  haricots  whleh  do  not  grow  very  tall,  neTW  nqnlxe  stIeUnff ; 
and,  as  their  stem  is  stronger  than  that  of  peas,  they  may  be  the  more  easily 
cultivated  with  the  horse-hoe  during  the  early  periods  of  their  yegetation. 
These  dwarf  varieties  are,  therefore,  well-adapted  for  being  sown  and  raised  in 
open  fields,  and  on  all  iwnsA  or  agriooltoral  nndertaUngi  where  an  im- 
proved syttem  of  agrienltore  la  pnnaed.-"FKBircH  Teaks. 
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buried  with  the  manure,  and  by  the  first  ploughing.  It 
has  even  been  attempted,  and  not  vdthout  success, 
to  sow  beans  on  a  tenacious  and  compact  turf,  and 
plough  them  in ;  and  they  have  invariably  been  found  to 
make  their  way  through.  There  is  not,  however,  any 
doubt  but  that  they  are  benefited  by  a  second  ploughing ; 
and  the  reason  why  this  is  not  more  frequently  bestowed 
is,  that  most  persons  consider  it  to  be  absolutely  neces- 
sary to  get  the  seed  into  the  ground  as  early  as  possible ; 
and,  therefore,  clayey  soils  wUch  have  been  ploughed  up 
in  the  autumn  do  not  diy  soon  enough  in  the  spring  to 
admit  of  their  being  ploughed  before  the  seed  is  got  into 
the  ground. 

It  is  generally  believed  that  those  beans  which  are 
sown  earliest  tlmve  best ;  and  consequently,  when  the 
weather  will  admit  of  it,  they  are  sown  in  December ;  for 
most  persons  are  of  opinion  that,  even  though  they  may 
suffer  from  frost,  and  their  leaves  become  yellow  and 
wither,  other  leaves  will  replace  these,  and,  on  the  whole, 
the  plants  will  not  suffer.  I  cannot  exactly  coincide  with 
this  opinion,  since  it  has  always  appeared  to  me  that 
the  beans  which  have  been  sown  the  latest  thrive  the 
best. 

As  the  grain  is  very  large,  a  considerable  quantity  of 
seed  is  often  required — often  as  much  as  jfrom  two  to 
three  bushels  per  acre.  English  agriculturists  say  that 
on  strong  land  which  is  moist,  beans  should  be  sown  far 
apart ;  and  on  light  dry  soils  near  together,  in  order  that 
in  the  latter  case  they  may  overshadow  the  whole  of  the 
land.  The  plants  do  not  bear  so  many  pods  when  sown 
closely,  as  they  do  when  sown  far  apart. 

Beans  are  everywhere  cultivated  as  a  preparatory  crop, 
or  instead  of  the  fallow  crop.  Sometimes  a  meadow 
which  is  newly-broken  up  is  devoted  to  them,  or  they 
are  sown  as  the  first  crop  on  land  which  has  been  left  in 
repose  or  laid  down  for  pasturage,  and  which  is  after- 
wards to  be  sown  -with  grain. 

When  beans  have  been  buried  with  the  plough,  the 
harrow  must  only  be  passed  very  lightly  over  the  ground ; 
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but  as  soon  as  they  begin  to  come  up  and  put  forth  their 
leaves,  they  should  be  well  harrowed.  Beans  will  bear 
a  pretty  good  harrowing  with  an  iron-toothed  harrow ; 
for  even  those  which  are  broken  off  or  torn  by  this  ope- 
ration will  shoot  afiresh. 

While  young,  they  require  to  be  kept  perfectly  free 
from  weeds ;  and  where  this  cannot  be  effected  by  har- 
rowing, the  crop  should  be  hoed  if  we  would  have  it 
succeed.  In  some  places,  recourse  is  had  to  the  singular 
proceeding  of  turning  the  sheep  on  to  the  bean  fields 
when  the  plants  are  about  two  inches  above  the  groimd. 
These  animals  will  not  touch  the  beans  so  long  as  they 
can  find  a  single  morsel  of  anything  else  to  eat. 

The  practice  of  sowing  beans  in  rows  is  adopted 
even  in  places  where  the  proper  machines  for  ac- 
oompUshing  this  operation  and  horse-hoes  are  unknown. 
Where  they  have  no  drill-machines,  the  beans  are  sown 
by  hand  in  every  third  or  fourth  furrow  drawn  by  the 
plough,  and  about  two  bushels  of  seed  per  acre  is  used. 
When  the  beans  have  begun  to  come  up,  a  plough  is 
passed  along  each  side  of  every  hne,  in  order  to  throw 
the  earth  off  the  plants ;  and  in  a  short  time  afterwards 
this  implement  is  again  used  in  an  opposite  manner  to 
heap  the  earth  round  the  plants.  A  plough  or  a  binoir 
is  best  adapted  for  the  performance  of  this  operation  ;  I 
have,  however,  seen  it  very  weU  accompUshed  with  a 
conmion  wheel-plough.  Tlie  rows  are  sometimes  as 
much  as  three  feet  or  more  apart.  But  the  plants  are 
sown  very  dose  to  one  another  in  the  rows.  There 
cannot  be  a  doubt  but  that  the  crops  can  be  sown  in  this 
manner  much  better  with  the  proper  implements,  and 
that  less  seed  will  then  be  required ;  twenty  metzen  per 
acre  will  be  found  to  be  amply  sufficient. 

Beans  which  have  been  drilled,  and  subsequently  culti- 
vated with  the  horse-hoe,  yield  a  much  larger  produce 
in  grain  than  those  which  have  been  sown  by  broadcast ; 
on  an  average,  the  former  may  be  said  to  yield  twice  as 
much  as  the  latter.  They  bear  pods  even  down  to  the 
very  bottom  of  thw  stems,  while  those  which  are  sown 
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too  closely  never  do.  It  is  not  unusual  to  find  from 
thirty  to  forty  pods  on  each  plant  sown  by  a  drilling- 
machine^  while  those  sown  in  the  other  way  rarely  brar 
more  than  ten.  As  the  lower  flowers  set  early,  th^ 
escape  the  attacks  both  of  rust  and  mildew,  wliix^ 
diseases  often  prevent  the  later  flowers  from  bearing  pods 
or  seed.  But  the  haulm  of  beans  sown  in  rows  is 
decidedly  inferior  to  that  of  those  sown  broadcast ;  the 
lower  part  of  the  stems  becomes  hard  and  ligneouB, 
and  the  leaves  are  more  apt  to  fall.  But  the  loss 
thus  experienced  bears  no  comparison  to  the  in- 
crease of  the  produce  in  grain;  besides,  it  may,  in 
a  great  measure,  be  avoided  by  training  the  plants  a  Uttle 
earlier. 

The  cultivation  bestowed  on  a  bean  crop  keeps  the 
soil  dear  and  loose  during  that  period ;  and  when  the 
plants  come  up  they  overshadow  it.  By  this  means  it 
is  perfectly  preparea  for  the  next  crop;  and  after  the 
beans  have  been  gathered  in,  requires  comparatively  little 
tillage.  The  extirpator  is  the  best  instrument  which  can 
be  made  use  of  for  the  purpose  of  levelling  land  which 
has  been  thrown  into  ridges  by  drilled  crops.  When 
this  has  been  used,  one  ploughing  will  suffice  to  prepare 
the  land. 

When  beans  are  sown  broadcast,  they  are  usually 
mixed  with  either  peas  or  vetches,  and  rarely  sown  alone 
on  account  of  their  success  being  so  very  casual. 

This  plant  is  extremely  subject  to  attacks  of  rust  or 
mildew,  or  both.  The  former  shows  itsetf  on  the  leaves, 
the  tips  of  which  tium  brown;  this  spreads,  becomes 
darker,  and  finally  destroys  both  the  leaves  and  the 
plant.  Mildew  attacks  the  tops  of  the  plants,  and  is 
immediately  followed  by  the  appearance  of  an  innumer- 
able  quantity  of  black  insects  or  bugs  (e^kides),  which 
soon  extend  themselves  over  the  whole  of  the  plant,  and 
prevent  it  from  forming  any  fruit.  Some  farmers  have 
endeavoured  to  diminish  this  evil  by  cutting  off  the  tops 
of  the  plants  with  some  sharp  instrument.  I  have  never 
found  those  crops  of  beans  which  have  been  sown  with 
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a  driUing  machine  to  suffer  so  much  from  rost  or  mildew 
as  those  sown  broadcast;  for,  in  the  former  case,  the 
plant  is  usually  pretty  strong  before  the  disease  appears, 
and  a  considerable  quantity  of  its  grain  is  formed;  con- 
sequently, the  ravages  are  not  so  sensibly  felt.^ 

In  places  where  tiiie  worth  of  the  soil  is  known,  when 
the  bean  crop  promises  to  turn  out  badly,  it  is  imme- 
diately cut  and  the  field  broken  up,  and  the  beans  spread 
in  the  furrows  and  covered  over,  because  a  poor  crop  of 
beans  would  not  repay  the  injury  which  they  would  do  to 
the  succeeding  wheat  crop ;  for  it  is  well  known  that  it 
is  only  those  bean  crops  which  succeed  well,  that  form  a 
good  preparation  for  wheat,  and  that  this  grain 
ahnost  invariably  foils  when  sown  after  a  poor  crop  of 
beans. 

Beans  should  be  got  in  as  soon  as  the  greater  part  of 
the  pods  turn  black,  and  without  regard  to  the  maturity  of 
those  which  were  set  last.  A  very  dever  EngUsh  agri- 
culturist has  even  gone  so  far  as  to  recommend  that  the 
beans  should  be  cut  as  soon  as  the  seed  is  completely 
formed,  tied  up,  carried  to  some  place,  and  there  left  to 
ripen,  in  order  that  the  land  on  which  they  grew 
may  be  the  sooner  ploughed  up.  Beans  sown  by 
broad-cast  are  frequently  cut  down  with  a  scythe,  and 
then  collected  and  carried  out  of  the  field ;  but  a  sickle  is 
often  made  use  of.  Beans  which  have  been  drilled  in 
rows,  and  especially  such  as  have  been  well  hoed,  can  only 
be  cut  with  a  sickle ;  a  s<^he  would  break  the  lower  pods, 
and  the  beans  would  then  fall  into  the  deep  furrows  which 
the  hoe  had  left  between  the  rows,  and  thus  be  lost.  The 
best  plan  appears  to  me  to  be  to  have  them  pulled  up ; 


*  With  iu  the  aphides  l)egin  to  show  themselves  on  theleayes  about  the  20th 
of  Hay.  At  this  period  the  crop  should  be  carefblly  looked  oyer  eyery  day ; 
and  if  a  few  liee  are  perceptible,  which  usually  precede  the  insects  by  a  few 
days,  women  and  children  should  be  immediately  sent  into  the  field  to  nip  off 
the  top  of  etery  bean  plant,  and  carry  it  away.  Where  these  hibonrers  make 
use  of  both  hands  at  once,  the  work  may  very  soon  be  done,  and  at  yery  trifling 
expense.  Eyerythlng  else  mast  be  set  aside  In  ^der  to  attead  to  this,  for  the 
lose  of  a  day  or  two  might  cause  the  destruction  of  the  whole  crop.  I  have 
always  found  the  flowers  of  plants  which  had  been  thus  cropped  to  set  better 
than  any  othen.«-FBBircH  Tbars. 

H   H    2 
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but  this  cannot  be  done  on  tenacious  soils,  at  least  not 
without  great  difficulty. 

After  the  beans  have  been  cut  they  are  tied  up  in  small 
sheaves,  five,  six,  or  seven  of  which  are  set  up  one  against 
the  other :  when  the  bean  harvest  is  not  succeeded  by 
very  dry  warm  weather,  it  frequently  takes  a  long  time  to 
dry  thoroughly.  But  as  it  is  now  well  known  that  it 
is  of  the  utmost  importance  that  the  field  should  be 
cleared  with  as  little  delay  as  possiblci  the  beans  are  often 
carried  to  some  other  place  to  complete  the  process  of 
drying. 

The  produce  of  beans  sown  broad-cast  is  even  more 
casual  than  that  of  peas.  Where  the  ground  is  adapted 
for  them,  and  the  plants  are  sown  in  rows,  and  subse- 
quently cultivated  with  a  horse-hoe,  from  ten  to  twelve 
bushels  of  grain  per  acre  may  be  expected.  In  Kent, 
and  other  counties  of  England  in  which  beans  are  sown, 
from  eighteen  to  twenty-seven  bushels  per  acre  of  our 
measure  is  regarded  as  the  ordinary  amount  of  produce. 

A  bushel  of  beans  weighs  from  a  hundred  to  a  hun- 
dred and  three  pounds,  ^ey  contain  a  large  proportion 
of  nutritious  vegeto-animal  matter,  although  not  so  much 
as  peas;  but  a  larger  quantity  of  amidon.  In  many 
places  they  are  baked,  and  employed  as  food ;  sometimes 
they  are  even  mixed  with  flour,  and  made  into  bread ;  and 
many  assert  that  they  communicate  a  most  agreeable 
flavour  to  the  bread  thus  formed:  but  this  pulse  is 
chiefly  given  to  horses.  In  many  parts  of  Germany,  beans 
sown  broad-cast  are  kept  expressly  for  this  purpose, 
without  being  threshed ;  and  the  sheaves  are  cut  up  with 
the  chopped  straw,  expressly  to  be  given  to  horses.  In 
England  beans  are  regarded  as  the  best  of  all  kinds  of 
fodder,  not  only  for  draught,  but  also  for  race-horses. 
They  must  not,  however,  be  steeped  in  water,  as  some 
persons  are  too  much  in  the  habit  of  doing,  in  order  to 
swell  them  out,  but  given  in  their  natural  state.  They 
are  also  made  use  of  for  the  purpose  of  fattening  pigs, 
and  are  exceedingly  adapted  for  this ;  but  then  they  should 
be  soaked  in  water. 
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Bean  straw  is  usually  considered  to  be  very  nutritious, 
especially  when  it  has  not  suffered  from  the  effects  of  un- 
favourable weather ;  this,  however,  depends  very  much 
upon  the  period  at  which  the  crop  is  cut,  upon  whether  it 
was  cut  while  the  haulm  was  yet  green,  or  later  in  the 
season ;  thus,  in  the  latter  case,  {he  leaves  will  have  fallen 
off,  and  the  stems  become  hardened.  In  the  former  case, 
bean  straw  is  considered  as  equal  to  hay,  and  is  given 
to  horses  and  sheep  as  such.  With  regard  to  the  straw 
of  drilled  beans,  as  I  have  before  stated,  it  often  loses  its 
quahty.  In  this  kind  of  produce  the  relative  proportion 
of  the  quantity  of  straw  to  that  of  grain  is  almost  always 
opposite. 

VETCHES.      COMMON   VETCH    (VICIA   SATIVA.) 

Among  the  numerous  family  of  vetches  there  are 
various  lands  which  are  doubtless  usefdl ;  hitherto,  how- 
ever, none  have  been  much  cultivated  excepting  the  com- 
mon vetch,  the  Narbonne  vetch  {vicia  Narbonensia).  The 
cultivation  bestowed  on  the  latter  in  no  way  differs  from 
that  bestowed  on  the  former;  and  as  it  appears  to  be  in 
no  way  superior  to  the  other,  excepting  in  cases  where  it 
is  wished  to  cultivate  vetches  on  very  rich  land,  it  is  but 
little  grown.  After  several  experiments  I  have  given  up 
the  saw-leaved  vetch  (picia  serrati/olia),  on  account  of 
its  not  having  come  up  to  my  expectations. 

There  are  several  varieties  of  the  common  vetch.  We 
have  a  small  one  which  ripens  very  early,  and  one,  the 
haulm  of  which  is  larger,  which  ripens  late,  and  requires 
to  be  sown  very  early  in  the  year  to  ensure  its  arriving  at 
maturity. 

The  English  autumnal  vetch  is  probably  the  same  as 
this  large  variety,  but  has  by  cidtivation  become  ha- 
bituated to  passing  the  winter  in  the  ground.  Several  ex- 
periments which  have  been  made  in  our  climate  seem  to 
demonstrate  that  this  veteh  is  incapable  of  resisting  the 
winter  :  it  is  less  liable  to  be  destroyed  by  sudden  hoar 
frosts,  than  by  late  frosts  which  occur  after  vegetation 
has  commenced.     It  not  unfrequently  happens  that  even 
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in  England  it  is  destroyed  by  fix)st ;  thus  the  advantage 
which  might  be  derived  from  the  naturalization  of  this 
species  would  not  be  very  great,  since  it  seldom  ripens 
more  than  ten  days  before  the  spring  vetch,  when  this 
latter  has  been  sown  in  good  time. 

Vetches  require  a  clayey  soil,  where  the  land  contains 
more  than  si^  parts  in  a  hundred  of  sand,  and  is  not  in 
a  very  damp  situation ;  this  plant  will  also  thrive,  pro- 
vided that  the  ground  is  properly  ameliorated,  and  the 
summer  moist :  but  in  dry  summers  it  rarely  succeeds. 

It  does  not  absolutely  require  a  veiy  rich  soil ;  never- 
theless, it  always  succeeds  better,  and  the  haulm  is  finer, 
when  the  soil  contains  a  considerable  portion  of  suocu- 
lency ;  it  is  on  this  account  that  wherever  it  is  practica- 
ble they  manure  for  tWs  crop. 

This  plant  is  now  almost  as  often  cultivated  for  its 
haulm  as  for  its  seed,  which  former  is  either  used 
as  green  meat  or  reduced  to  dry  fodder;  it  is  cut  while 
in  flower,  and  before  many  pods  are  formed. 

The  cultivation  of  this  crop  is  in  no  way  distinguished 
from  that  of  peas;  as  the  seed  is  smaller,  twelve 
metzen  is  sufficient  for  an  acre  of  ground.  In  order 
to  ensure  its  attaining  maturity,  the  large  vetch  ought 
to  be  sown  at  the  beginning  of  April.  The  small 
variety  will  ripen,  even  when  not  sown  until  the 
end  of  May;  but  most  agriculturists  reconmaend  that 
the  common  variety  should  be  sown  early.  I  have,  how- 
ever, observed  these  crops  for  some  years  past,  and  have 
always  found  that  where  this  kind  of  vetch  had  not  been 
sown  until  towards  the  middle  of  May,  it  always  suc- 
ceeded better  than  when  sown  earlier.  If  cold  weather 
comes  on,  the  vegetation  of  the  plants  is  checked,  and 
then  they  are  very  frequently  attacked  by  a  worm,  which 
gnaws  the  buds,  and  does  so  much  mischief  that,  if  the 
soil  is  at  all  impoverished,  the  plants  never  flower; 
where,  however,  it  is  rich,  the  plants  occasionally  over- 
come this  evil,  and  shoot  up  again.  Those  vetches 
which  are  sown  later  escape  tne  attacks  of  this  worm, 
the  period  of  its  existence  being  short. 
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Where  it  is  intended  to  use  vetches  as  green  fodder,  or 
reduce  the  crop  to  hay  before  it  has  attained  its  maturity, 
it  may  be  sown  in  any  weather  up  to  the  beginning  of 
July.  In  order  to  be  enabled  to  staU-feed  cattle  on  green 
vetches,  a  certain  quantity  must  be  sown  which  will  last 
until  the  others  come  up.  When  intended  for  this  pur- 
pose,  the  vetches  are  usually  mingled  with  spring  rye, 
barley,  or  oats ;  and  to  these  latter  is  often  added  buck- 
wheat, in  order  to  render  the  mixture  thicker  and  richer. 
When  the  crop  is  to  be  made  into  hay,  it  is  considered 
most  desirable  to  sow  the  vetches  by  themselves,  as  it 
then  dries  more  uniformly.  This  crop  is  made  into  hay 
in  the  same  manner  as  clover  or  lucerne;  consequently,  I 
shall  refer  my  readers  to  the  directions  which  will  be 
given  when  I  come  to  speak  of  the  haymaking  of  these 
two  crops.  Vetches  take  longer  drying  than  clover,  but 
are  not  so  liable  to  be  spoiled  when  the  process  of  drying 
is  not  properly  conducted. 

When  vetches  are  intended  for  the  feeding  of  homed 
cattle,  in  the  shape  of  green  meat  or  dry  fodder,  they  are 
mown  while  in  mil  flower ;  but  when  they  are  intended 
for  horses,  the  pods  are  suffered  to  develop  themselves  a 
little,  because  the  quantity  of  fodder  is  thus  increased, 
and  the  vetches  rendered  more  nutritious. 

The  sooner  vetches  are  mown  the  less  do  they  impo- 
verish the  soil.  But  whenever  this  plant  has  been  sown, 
the  ground  must  be  broken  up  directly  the  crop  has  been 
got  in;  the  importance  of  this  course  is  so  generally 
known  and  recognized,  that  all  persons  who  have  it  in 
their  power,  cause  the  newly-mown  plants  to  be  imme- 
diately conveyed  to  some  other  place  to  be  dried. 

When  vetdies  are  mown  early  in  the  season,  and  at 
the  time  when  they  are  putting  forth  their  first  buds, 
they  will  shoot  again  if  the  soil  is  rich;  but  where 
it  is  poor,  nothing  is  gained  by  such  a  proceeding ;  on 
the  contrary,  the  two  cuttings  together  do  not  amount 
to  as  much  as  would  have  been  obtained  from  one  good 
crop  cut  at  the  usual  period. 

It  is  a  very  bad  practice  to  endeavour  to  derive  advan- 
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tage  from  the  second  shooting  of  vetches  by  pastunng 
cattle  on  them,  as  the  soil  is  then  hardened  by  the  feet 
of  the  animals,  and  the  succeeding  crop  is  thus  often 
seriously  injured.  Occasionally  a  second  crop  of  vetches 
is  sown  on  land  which  has  produced  one  that  has  been 
mown  while  green ;  but  in  order  to  do  this  the  utmost 
promptitude  is  necessary,  and  not  a  moment  must  be 
lost  between  the  gathering  of  one  crop  and  the  sowing 
of  the  other.  But,  in  general,  buck-wheat  or  radishes 
are  sown  after  vetches  which  have  been  cut  while 
green. 

The  produce  of  vetches  in  seed  is  very  unequal.  Some- 
times as  much  as  twenty-four  bushels  per  acre  have  been 
obtained;  but  eight  bushels  may  be  regarded  as  the 
average  quantity.  Vetches  grown  on  rich  land  have 
yielded  as  much  as  from  1,800  to  2,000  lbs.  of  straw, 
comprehending  the  husks  and  refuse.  The  haulm  of 
this  crop  is  preferred  to  pea  haulm  for  the  purpose  of 
feeding  cattle.  When  vetches  are  cut  while  green, 
and  at  the  period  when  their  pods  are  just  beginning  to 
form,  3,000  lbs.  of  straw  per  acre  are  often  obtconed ;  but 
even  where  the  soil  is  most  fertile,  it  is  safest  only  to 
reckon  on  2,000  lbs.  When  on  account  of  the  spring 
being  very  dry  the  vetches  do  not  succeed,  the  produce 
will  fall  to  1,000  lbs.  per  acre. 

Numerous  experiments  seem  to  testify,  that  when 
cut  while  green,  vetches  scarcely  deprive  the  soil  of 
any  portion  of  its  fertility,  but  that,  on  the  contrary,  the 
succeeding  crop  has  often  been  found  to  be  decidedly 
better  than  one  which  followed  a  dead  fallow,  provided, 
however,  that  the  ground  has  been  broken  up  without 
loss  of  time  after  the  gathering  of  the  vetches.  Vetches 
which  attain  maturity,  and  yield  a  produce  in  grain,  may, 
in  that  respect,  be  compared  with  peas.  The  common 
mixture  of  vetches  and  oats,  when  suffered  to  attain  ma- 
turity, exhausts  land  much  more;  and  a  crop  of  rye  grown 
on  a  field  which  has  produced  this  kind  of  fodder,  and 
from  which  it  has  been  mown  little  by  little,  as  it  was 
required,  will  indicate  very  plainly  by  the  difference  in 
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its  produce  which  were  the  spots  on  which  the  vetches 
and  oats  were  suffered  to  stand  too  long.  In  England  it 
is  by  no  means  unusual  to  sow  vetches  solely  for  the  pur- 
pose  of  ameliorating  the  soil.  In  such  cases,  however, 
this  crop  is  not  ploughed  in  at  once,  but  cattle  intended 
for  fattening,  and  pigs,  are  turned  on  to  it ;  which  animals 
certainly  spoil  a  great  deal  by  trampling  it  down,  but  they 
also  consume  a  great  deal.  After  this  the  land  is  broken 
up  without  loss  of  time,  and  sown  with  rape.  This  mode 
of  proceeding  is  not  in  some  respects  so  Uttle  economical 
as  it  appeared  to  be  to  a  traveller  with  whom  I  am 
acquaiated. 

When  vetches  have  been  left  standing  till  their  seed 
is  ripe,  they  are  commonly  used  to  feed  horses  and  fatten 
pigs ;  they  are  also  given  to  sheep,  and  for  this  purpose 
are  considered  preferable  to  peas.  The  seed  of  this 
plant  is  rarely  a  marketable  commodity ;  it  is,  however, 
not  unfirequently  sold  for  sowing.  Vetches  may  be  kept 
for  a  long  time,  and  ultimately  sold  at  a  price  which  yield 
large  interest.  In  agricultural  undertakings  in  which 
the  production  of  fodder  forms  an  essential  feature,  it  is 
advisable  to  keep  a  supply  of  vetch-seed  in  the  granary, 
because  this  plant  furnishes  the  best  resource  when  the 
crop  of  clover  fails. 

The  straw  of  vetches  which  have  perfected  their  seed  is 
more  grateful  to  cattle  than  that  of  peas ;  it  is  often, 
indeed,  considered  equal  in  value  to  hay ;  but  it  is  not  to 
be  compared  with  vetches  that  have  been  mown  in  the 
green  state  and  made  into  dry  fodder. 

There  are  a  few  other  sorts  of  pulse  rarely  met  with,  and 
confined  to  certain  localities ;  such  are  the  Spanish  lentil 
{latAirm  mtivm),  and  the  chick-pea  {cicer  arietinum).  The 
cultivation  of  these  plants  differs  in  no  respect  from  that 
of  peas  and  vetches,  and  hitherto  I  have  heard  no  reason 
assigned  for  preferring  them  to  the  plants  ahready  noticed. 

BUCKWHEAT    (POLYGONUM  PAGOPYRUM). 

This  plant  thrives  well  on  soils  which  are  too  poor  for  all 
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other  kinds  of  grain  either  of  the  spring  or  stimmer  varieties. 
It  grows  on  dry,  sandy  soils,  provided  only  that  the  drought 
be  not  felt  precisely  at  the  very  tune  when  the  plant  stands 
most  in  need  of  moisture;  it  then  yields  as  plentiful  a  crop 
as  any  other  kind  of  gram ;  but  if  the  ground  be  in  a  situa- 
tion somewhat  more  accessible  to  moisture,  the  crop  of 
buck-wheat  is  so  much  the  more  to  be  depended  upon. 
This  plant  also  thrives  on  heath  and  marsh  lands,  pro- 
vided that  the  latter  have  been  previously  drained.  It  is 
cultivated  to  great  advantage  on  clearings  of  this  descrip- 
tion, and  is  veiy  useful  in  preparing  the  soil  for  the  recep- 
tion of  other  kinds  of  grain. 

In  sandy  districts  buckwheat  is  the  only  crop  which 
succeeds  when  sown  alternately  with  rye ;  in  such  situa- 
tions it  takes  the  place  of  all  other  fallow  crops ;  it  is  also 
sown  on  lands,  where  rye  has  been  grown.  It,  however, 
thrives  better  as  a  fallow  crop  on  land  which  has  been 
used  as  pasturage,  or  left  in  repose  for  a  few  years. 

On  richer  soils  the  plant  grows  more  vigorously,  but 
only  in  the  haulm,  rarely  producing  so  much  seed  as  when 
grown  on  poorer  soils.  A  small  quantity  of  manure  is 
advantageous  to  it  ,*  but  a  large  quantity  makes  it  grow 
too  strong  in  the  haulm.  When  the  land  on  which 
buckwheat  is  to  be  grown  requires  manuring,  it  is  usual 
to  give  it  only  half  the  usual  quantity,  the  remainder 
being  reserved  till  after  the  harvest. 

Manure  furnished  by  fiirze,  a  plant  which  is  always 
abundant  in  districts  where  buckwheat  is  grown,  is  par- 
ticularly well  adapted  to  this  kind  of  grain. 

The  sowing  of  buckwheat,  even  on  the  lightest  soils, 
must  always  be  preceded  by  two  ploughings,  in  order  to 
destroy  the  weeds. 

This  plant,  which  was  brought  from  the  East  at  the 
time  of  the  crusades,  has  not  yet  lost  its  sensibihty  to 
cold ;  the  slightest  hoar  frost  destroys  it.  The  sowing 
must  therefore  be  deferred  till  all  danger  of  cold  nights  is 
over.  I  have,  however,  known  buckwheat  to  be  de- 
stroyed by  frost  as  late  as  St.  John's  day.    It  should  not, 
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therefore,  be  sown  earlier  than  the  middle  of  May,  or 
later  than  the  middle  of  June  ;*  for,  if  sown  at  a  later 
part  of  the  season,  it  will  be  liable  to  be  attacked  by  the 
white  frosts  of  autumn  before  its  seed  is  ripe,  and  then  the 
quantity  of  grain  will  be  much  diminished.  The  quantity 
of  seed  sown  on  a  given  extent  of  ground  is  about  the 
half  of  that  used  in  sowing  wheat :  sowing  more  thickly 
is  injurious  to  buckwheat.  In  countries  where  this  plant 
is  sown  in  large  quantities,  they  treat  it  as  if  it  said  to 
them,  '^  Make  room  for  me,  I  am  coming  up.'' 

The  success  of  buckwheat  is  remarkably  affected  by 
the  weather  to  which  it  is  exposed  in  the  several  stages  of 
its  growth ;  in  this  respect  it  is  more  susceptible  than  any 
other  Idnd  of  grain.  It  requires  dry  weather  immediately 
after  sowing,  and  springs  up  during  the  time  of  greatest 
drought ;  but  after  putting  forth  its  third  leaf,  it  requires 
niin  in  order  that  its  leaves  may  be  developed  before  the 
appearance  of  the  flower,  which  soon  follows.  During 
the  long  time  for  which  it  continues  in  flower,  this  plant 
requires  alternate  rain  and  sunshine  to  facilitate  its 
growth  and  enable  the  flowers  to  set.  The  flowers  drop 
off  during  thunderstorms,  or  even  on  the  occurrence  of 
electric  phenomena  unaccompanied  by  rain.  Buckwheat 
is  also  incapable  of  withstanding  violent  easterly  winds, 
which  cause  it  to  wither  before  its  flowers  are  set.  After 
flowering,  the  plant  again  requires  dry  weather  to  bring 
all  its  seed  to  maturity  at  the  same  time,  and  ensure  an 
early  harvest. 

The  success  of  buckwheat  is,  therefore,  very  precarious. 
It  depends  not  only  on  the  general  state  of  the  weather 
throughout  the  season,  but  also  on  the  particular  time 
which  may  have  been  chosen  for  sowing.  A  week  earlier 
or  later  often  makes  a  very  great  difference.    Hence 

*  Throaghout  at  least  the  half  of  France,  in  the  Soath  of  Switzerland,  and 
generally  la  conntriea  where  the  com  is  housed  about  the  middle  of  July,  and 
the  hoar-frosts  seldom  begin  before  the  24th  of  Oct.,  buck-wheat  may  be  suc- 
cessfolly  cultlTated  as  a  second  crop,  after  wheat  or  rye.  In  these  countries  the 
com  is  carried,  and  the  land  ploughed  up  with  all  possible  speed ;  the  seed  is 
then  sown  liter  one  ploughinff,  and  carnally  covered  up  with  the  harrow.  This 
plant  remains  in  the  grouadfor  ten  weeks,  or  three  months,  from  seed  time  to 
harrest^-oFBXiroH  Tbaits. 
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those  who  wish  to  make  sure  of  their  crop  of  buckwheat 
sow  it  in  three  or  four  separate  portions^  and  at  different 
times. 

The  seed  should  be  simply  covered  up  with  the  harrow, 
and  not  in  furrows.  I  have  also  found  that  the  use  of 
the  roller  is  injurious. 

The  ripening  of  the  grain  is  very  unequal;  for  the 
plant  is  continually  flowering  and  setting.  We  must^ 
therefore,  cut  it  at  the  time  when  the  great^t  quantity  of 
grain  is  ripe.  It  sometimes  happens  that  the  first  flowers 
do  not  set,  or  that  they  produce  nothing  but  barren  seeds, 
destitute  of  farina,  while  those  which  come  out  later 
yield  better  seed.  But  the  grain  will  ripen,  and  even 
the  flowers  set,  while  the  crop  is  lying  on  the  ground  after 
cutting,  especially  if  ram  foil.  This  occurrence  is,  there- 
fore, considered  favourable. 

The  produce  of  buckwheat  is,  as  just  observed,  very 
uncertam.  When  it  is  sown  after  a  com  crop,  one 
good  harvest  may  be  expected  in  about  seven  years ; 
in  the  same  interval  we  may  reckon  upon  three 
medium  and  three  bad  harvests.  But  when  buck- 
wheat is  sown  on  land  which  has  been  left  in  repose,  or 
laid  down  to  grass  for  a  few  years,  we  may  reckon  upon 
one  good  crop  out  of  two.  Extraordinary  crops,  amount- 
ing to  twenty  bushels  per  acre,  are  but  very  rarely  ob- 
tained. 

In  many  countries,  buckwheat  furnishes  an  important 
article  of  food  for  man  ;  and,  when  cheap,  is  also  used  to 
fatten  cattle  and  feed  horses.  Its  price  falls  very  low  in 
years  of  plenty,  but  rises  again  in  seasons  of  scarcity.  Cul- 
tivators who  have  the  means  of  keeping  it  often  lay  it 
up  in  store ;  it  is  well  adapted  for  this  purpose. 

The  straw  of  buckwheat  is  much  esteemed;  it  is 
nourishing  and  wholesome  for  cattle  of  all  kinds.  It 
should,  however,  be  consumed  before  Christmas. 

Indispensable  as  this  plant  may  appear  in  some  countries, 
its  cultivation  for  grain  is  so  precarious  in  others,  that  we 
can  scarcely  venture  to  recommend  it.  As  a  fodder-plant, 
however,  it  is  excellent ;  and,  when  cultivated  for  this  pur- 
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pose,  may  be  depended  upon  as  well  as  any  other  plant.  We 
may  sow  it  as  late  as  we  please ;  the  haulm  is  sure  to  be 
good,  provided  only  that  there  be  no  danger  of  frost, 
and  that  the  soil  contain  a  moderate  quantity  of  moisture. 
It  may  either  be  given  to  cattle  as  green-meat,  or  else 
made  into  hay.  It  dries  but  slowly,  but  does  not  spoil 
when  left  on  the  ground  without  being  turned.  When 
treated  by  ELlapmeyer's  method,  it  is  likely  to  turn  out 
veiy  good. 

The  cultivator  who  wishes  to  raise  it  for  this  latter 
purpose  should  choose  a  year  in  which  the  plant  has 
been  particularly  successful,  in  order  to  obtain  a  good 
supply  of  seed ;  this,  he  will  find,  will  yield  him  as  good 
a  return  as  any  other.  Buckwheat  raised  for  this  pur- 
pose may  be  sown  on  the  stubble  of  a  com  crop ;  or 
still  better  after  vetches  which  have  been  mown  early  in 
the  season  to  be  consumed  as  green-meat. 

A  mode  of  proceeding  which  I  have  found  perfectly 
successful  is,  to  sow  buckwheat  in  July,  together  with  St. 
John's  day  rye ;  then  to  mow  the  buckwheat  in  the  green 
state,  and  reap  the  rye,  when  the  grain  is  ripe,  the  follow- 
ing year.  Tnis  may  be  done  very  advantageously  on 
land  which  has  borne  a  crop  of  vetches  cut  in  the 
green  state.  Radishes  may  also  be  sown  amongst  buck- 
wheat. 

This  plant  is  also  well  adapted  for  sowing,  as  a  preser- 
vative crop,  either  with  clover,  or,  still  better,  with 
lucerne.     We  shall  have  occasion  to  recur  to  this  matter. 

The  produce  of  buckwheat  as  a  fodder-plant  is,  how- 
ever, very  different,  according  to  the  circumstances  under 
which  it  is  grown.  I  have  obtained  crops  of  it,  exceed-  . 
ing  in  weight  those  of  vetches  grown  on  the  same  soil, 
and  to  all  appearance  by  no  means  inferior  in  nutritive 
power. 

Some  persons  recommend  a  kind  of  buckwheat  known 
by  the  name  of  Siberian  buckwheat  {polygonvm  Tartari- 
cum).  This  variety  has  the  advanti^e  of  passing  the 
winter  under  ground.  Two  crops  may,  indeed,  be  ob- 
tained from  it^  but,  after  repeated  trials  in  tho  open 
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field,  I  have  fomid  its  produce  so  insignificant,  and  the 
crop,  especially  in  the  second  year,  so  infested  with 
weeds,  that  I  cannot,  by  any  means,  acquiesce  in  the  ela* 
borate  praises  which  otners  bestow  upon  it.  In  gardens^ 
where  it  can  be  weeded,  its  growth  is  doubtless  very 
fine. 

MESLIN. — MIXTUESS   OF  DIFFERENT  KINDS   OF  GRAIN. 

In  many  countries  it  is  customary  to  associate  dif- 
ferent kinds  of  grain,  and  likewise  different  sorts  of 
legumes;  and  even  to  cultivate  grain  and  leguminous 
plants  together.  Many  practical  cultivators  say  that  they 
have  obtaiaed  a  more  abundant  produce  by  this  method 
than  by  the  separate  cultivation  of  the  same  kinds  of 
grain.  This  assertion  is  certainly  not  without  founda- 
tion :  I  have  frequently  made  experiments,  which  remove 
all  doubt  of  its  correctness.  It  often  happens  that  the 
seeds  of  both  the  plants  which  have  been  sown  together 
thrive  equally  well,  and  the  quantities  of  the  two  plants 
contained  in  the  crop  are  in  proportion  to  the  quantities 
of  the  respective  seeds.  At  other  times  one  kind  will 
succeed  remarkably  well,  and  almost  choke  the  other ;  in 
such  a  case  the  quantities  of  the  two  plants  in  the  (stop 
are  by  no  means  proportioned  to  those  of  the  two 
kinds  of  seed :  this  is  particularly  the  case  when  the  state 
of  the  weather  has  been  peculiarly  congenial  to  one  or 
other  of  the  associated  plants.  In  such  case  there  is 
this  decided  advantage,  that  when  the  weather  is  un- 
favourable to  one  of  the  plants  it  is  by  so  much  the  more 
congenial  to  the  other;  the  latter  consequently  grows 
more  vigorously,  and  obtams  a  better  supply  of  nourish- 
ment  on  the  ground  which  it  has  won  by  the  failure  of 
its  companion ;  moreover  it  cannot  be  denied  that  certain 
plants  absorb  substances  which  are  not  adapted  for  the 
support  of  others. 

It  must,  however,  be  understood  that  plants  thus  asso<> 
ciated  must  be  such  as  ripen  about  the  same  time.  If 
the  seasons  of  their  maturity  are  not  exactly  the  same, 
the  crop  must  be  gathered  when  the  plant  which  grows 
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the  more  vigorously  or  ripens  the  more  qmckly  of  the  two 
has  attained  that  stage ;  in  such  a  case  the  other  will 
perhaps  ripen  after  it  has  been  cut  down,  or  it  may  be 
useful  although  it  has  not  attained  its  foil  maturity. 
Many  mixtures  of  this  nature  may  be  separated  by  the 
sieve^  or  by  the  operation  of  fawning;  but  the  seecib  are 
commonly  used  together. 

It  has,  however,  been  observed  with  some  reason  that 
mixtures  of  this  nature  are  peculiarly  trying  to  the  soil, 
although  at  the  same  time  it  must  be  admitted  that  they 
yield  an  abundant  supply  of  straw  for  the  production  of 
manure.  It  is  said  that  the  cultivation  of  different  plants 
t(^ther  preserves  the  soil  from  weeds ;  this  may  be  true 
in  certain  cases. 

The  most  usual  mixture  is  that  of  wheat  and  rye ; 
known  by  the  name  of  meslin.  This  mixture  is  very 
common  in  some  countries,  more  so  indeed  than  pure 
rye.  It  is  used  to  make  ordinary  bread,  \7hich  is  said  to 
be  particularly  nutritious  and  agreeable  to  the  palate. 
In  the  Netherlands,  on  soils  no  longer  fit  for  the  growth 
of  wheat,  this  kind  of  cereal  produce  mixed  with  rye  is 
said  to  yield  more  than  it  would  if  grown  by  itself ;  and, 
moreover,  not  to  diminish  the  quantity  of  rye  in  the  crop. 
Meslin  is  usually  sown  after  a  crop  of  wheat.  In  other 
countries  spelt  is  mixed  with  rye  instead  of  wheat ;  these 
two  kinds  of  grain  are  easily  separated. 

Flat  barley  and  oats  are  also  grown  together ;  and, 
&om  my  own  experiments,  I  should  say  that  they  are  well 
adapted  for  this  purpose.  If  the  soil  be  favourable  to 
barley,  this  plont  grovring  more  vigorously  will  choke  the 
other  to  a  certain  extent,  if  at  least  the  weather  be  some* 
what  favourable ;  in  the  contrary  case,  the  oats  being  the 
more  hardy  of  the  two  will  usurp  the  place  of  the  barley^ 
and  when  threshed  will  yield  perhaps  four  times  as  much 
as  the  latter.  Whenever  I  have  grown  these  two  plants 
together  I  have  obtained  better  crops,  as  regards  both 
weight  and  value,  than  &om  barley  and  oats  separately 
cultivated  and  reaped.  I  must,  however,  confess  that  I 
have  never  made  the  experiment  on  a  soil  peculiarly  well 
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suited  to  the  former  of  these  plants.     Some  persons  add 
spring-rye  to  this  mixture  when  grown  on  light  soils. 

Amongst  the  mixtures  of  grain  with  leguminous 
plants,  the  most  common  is  that  of  oats  and  vetches. 
They  are  frequently  cut  with  the  chaff-cutter  without 
being  previously  threshed,  not  only  when  they  are  left  to 
ripen  and  used  as  fodder  for  the  cattle,  but  also  when 
they  are  mown  while  green  and  given  to  the  cattle  in 
that  state,  or  else  made  into  hay.  Vetches  find 
better  support  when  grown  with  oats,  than  when 
alone.  Barley  and  spring  wheat  are  also  mixed  with 
them. 

It  is  not  unusual  to  sow  peas  in  small  quantities 
among  spring- wheat ;  it  is  said  that  the  quantity  of 
wheat  is  not  thereby  diminished,  and  that  the  peas  are 
obtained  in  addition.  This  proceeding  is  usually  resorted 
to  on  soils  on  which  it  is  not  thought  safe  to  venture 
upon  the  cultivation  of  peas.  On  sandy  soils,  peas  are 
associated  with  spring-rye.  The  peas  thrive  when  scat- 
tered among  these  grain  crops,  which  they  would  not  do 
if  they  were  alone.  By  the  use  of  the  fan,  the  peas  may 
easUy  be  separated  from  the  com. 
.  On  calcareous,  clayey,  and  meagre  soils,  especially  on 
decUvities,  it  is  usual  to  sow  beans  among  a  crop  of  oats. 
In  many  countries  it  is  not  unconunon  to  meet  with  a 
mixture  of  beans,  vetehes,  beans,  and  oats,  sown  at 
random  on  the  fallow  of  a  rich  soil.  This  mixture  pro- 
duces a  close  mixed  crop  of  plants,  which,  being  sup- 
ported by  the  beans,  mamtain  their  erect  position,  and 
yield  a  larger  quantity  of  fodder  than  any  other  plant 
that  can  be  sown  for  this  purpose.  The  crop  is  rarely 
allowed  to  ripen,  but  is  cut  as  soon  as  the  seed  is 
formed.  It  is  not  threshed ;  or,  if  this  operation  is  per- 
formed, it  is  done  very  lightly,  to  separate  the  ripe  seed, 
and  the  straw  is  chopped  up  and  used  to  feed  cattle.  It 
is  with  this  kind  of  food  that  horses  are  entirely  fed 
in  some  countries:  it  frequently  goes  by  the  name 
of  beam.  The  relative  quantity  of  each  kind  of  seed  to 
bQ  90wn  for  this  mixture  is  determined  by  the  nature  of 
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the  soil.  In  argillaceous  soils  the  quantity  of  bean-seed 
sown  is  the  greatest ;  in  soils  of  a  lighter  nature,  more 
vetches  are  used. 

Vetches  are  also  mixed  with  buckwheat,  especially 
when  the  crop  is  to  be  cut  in  the  green  state. 

CULTUEE   OF   HOED    OR   WEEDED    CROPS. 

This  denomination  includes  a  great  number  of  plants, 
which,  though  they  belong  to  different  classes  as  regards 
both  their  natm%  and  uses,  and  in  a  botanical  as  well  as 
in  an  economical  point  of  view,  may  yet  be  classed 
together,  as  far  as  their  mode  of  cultivation  is  concerned. 
To  avoid  the  necessity  of  repeating  the  same  details  in 
what  we  shall  have  to  say  upon  the  cultivation  of  each  of 
these  plants,  it  will  be  proper  to  begin  by  describing  the 
various  operations  belonging  to  this  department  of  culti- 
vation, and  the  implements  with  which  they  are  executed. 

In  the  latter  stages  of  their  growth,  these  plants  re- 
quire a  much  greater  space  than  that  which  they  occupy 
on  first  coming  up ;  they  must,  therefore,  be  sown  or 
planted  with  proper  distances  between  them.  But  the 
intervening  spaces  would  be  occupied  by  weeds,  which 
would  soon  choke  the  crop,  or  at  least  deprive  it  of  its 
due  supply  of  nutriment,  if  after  the  sowing  or  planting 
both  soil  and  crop  were  left  to  nature.  Now,  to  have  all 
these  weeds  pulled  up  by  hand  would  not  only  be  too 
costly,  but,  moreover,  would  not  fulfil  another  condition 
which  ought  to  kept  in  view,  viz.,  that  of  lightening  the 
soil  and  preparing  it  for  subsequently  affording  nourish- 
ment to  the  plants.  Consequently,  since  the  time  when 
these  plants  were  first  cultivated,  particularly  in  gardens, 
it  has  been  thought  necessary  to  raise  and  lighten  the 
soil  with  hand-hoes  and  mattocks  of  various  kinds,  by 
means  of  which  the  light  soil  is  heaped  up  around  the 
plants  as  they  grow.  The  complete  and  proper  per- 
formance of  this  cultivation,  and  its  frequent  repetition, 
have  always  been  regarded  as  essential  to  the  success  of 
the  crops  of  Avhich  we  are  speaking. 

But  these  operations,  if  executed  by  manual  labour, 
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would  require  so  many  hands,  that  the  raising  of  such 
crops  on  a  large  scale  and  in  the  open  field  would  be 
impracticable.  Nevertheless,  as  the  advantages  of  this 
mode  of  tillage  became  obvious,  and  especially  as  the 
cultivation  of  potatoes  became  more  and  more  extended^ 
cultivators  began  to  employ  in  its  execution  the  binot 
and  other  implements  of  the  plough-construction  which 
they  had  at  their  disposal.  Many  cultivators  made  modi- 
fications in  the  binot  to  adapt  it  to  these  operations. 
My  own  alterations  in  the  Mecklenburg^  binot,  as  de- 
scribed in  my  edition  of  Bergen's  work  on  the  manage- 
ment  of  cattle,  having  been  approved  of,  the  instrument 
thus  modified  got  into  general  use  under  the  name  of  the 
"potato-hoe.'*  I  have  since  improved  it,  particulwly 
by  shortening  the  trace-bar,  and  rendering  it  more  inde- 
pendent of  the  team,  so  that  the  machine  is  more  under 
the  power  of  the  driver.  I  have  since  found  it  advan- 
tageous to  do  away  with  the  iron  point  which  was  placed 
in  front  to  enable  the  instrument  to  penetrate  the  soil, 
and  to  substitute  for  it  a  broader  and  less  pointed  share, 
by  means  of  which  a  greater  quantity  of  mould  is  raised 
out  of  the  furrow  and  turned  over  on  its  sides. 

This  machine  has  also  been  furnished  with  moveable 
mould-boards,  which,  by  means  of  a  regulator,  may  be 
separated  to  a  greater  or  less  distance  at  their  hmder 
extremity :  they  are  made  of  cast-iron.  No  particular 
instructions  are  necessary  with  regard  to  this  matter ;  the 
machine,  having  met  with  genend  approbation,  I  have 
been  unwilling  to  render  it  more  complicated  for  fear  of 
hindering  its  general  adoption. 

The  English  implement,  known  by  the  name  of  the 
"  double  mould-board  plough,'*  is  still  better  adapted  for 
the  operation  of  earthing  up.  It  raises  and  heaps  up  a 
greater  quantity  of  mould,  makes  deeper  furrows,  and, 
when  its  mould-boards  are  separated  to  a  greater  dis- 
tance at  the  back,  it  is  more  eflTective  in  tearing  up  weeds 
which  attach  themselves  to  it.  The  cultivation  of  hoed 
crops  may,  by  the  aid  of  this  machine,  be  executed  with 
a  degree  of  perfection  unattainable  before  its  invention. 


WEEDED   CROPS.  491 

This  instrument  is,  however,  rarely  used  for  the  first 
performance  of  the  operation  of  earthing  up,  partly  be- 
cause there  is  no  necessity  for  executing  this  labour  very 
completely  at  first,  and  partly  because  the  machine 
requires  two  horses  to  draw  it ;  whereas,  the  light  horse* 
hoe  previously  mentioned  requires  but  one. 

But  there  are  many  plants  which  require  cultivation 
before  earthing  up,  not  only  that  they  may  be  freed  &om 
weeds,  but  also  that  the  earth  which  is  to  be  laid  up 
to  them  may  be  previously  lightened,  pulverized,  and 
aerated,  and  its  nutritive  parts  rendered  more  soluble. 
For  these  purposes,  a  swing  plough  is  sometimes  used  to 
remove  the  earth  which  lies  dose  to  the  plants,  and  turn 
it  over  towards  the  middle  of  the  space  between  the 
rows.  In  this  operation  the  plough  is  passed  with  its 
flat  side  as  close  to  the  rows  as  is  possible,  without  in- 
juring the  roots  of  the  plants.  To  obviate  the  danger  of 
uncovering  these  roots,  the  operation  is  at  first  performed 
on  one  side  only,  and  five  or  six  days  after  on  the  other : 
there  is  thus  formed  a  ridge  of  light  soil  in  the  middle 
of  the  intervening  space.  After  the  ridge  has  remained 
in  this  state  for  a  certain  time,  it  is  again  turned  up  with 
the  double  mould-board  plough,  which  throws  it  once 
more  against  the  plants ;  these  plants  can  then  extend 
their  roots  into  the  fireshly  turned  up  soil. 

Whatever  may  be  the  efficacy  of  this  operation  when 
properly  performed,  we  camiot  deny  that  it  is  attended 
with  great  difficulties ;  particularly  that  it  requires  skilful 
ploughmen,  and  a  judicious  selection  of  the  time  for  its 
performance ;  for  which  reasons,  especially  if  the  soil  be 
moist  and  tenacious,  and  the  weather  unfavourable,  it  is 
very  delicate,  and  demands  on  the  part  of  the  operator 
a  certain  practical  tact  and  a  considerable  degree  of 
attention,  without  which  it  may  easily  be  converted  into 
a  source  of  injury.  Besides  tlus,  it  cannot  well  be  re- 
sorted to  when  the  distance  between  the  rows  falls  short 
of  two  feet ;  and  as  the  soil  requires  to  be  removed  at 
dijSerent  times  from  the  two  sides  of  the  rows,  the  opera-* 
tion  likewise  takes  up  double  time. 

I  I  2 
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The  destruction  of  weeds,  and  the  lightening  of  the 
superficial  stratum  of  the  soil,  may  be  efiected  in  a 
manner  less  complete,  perhaps,  but  sufficient  in  most 
cases,  and  much  more  easy  of  execution,  by  the  use  of 
implements  which  merely  scarify  the  soil,  but  at  the  same 
time  bruise  and  pulverize  it.  Various  implements  of 
this  kind  are  in  use. 

If  it  be  thought  sufficient  to  rake  up  the  weeds  and 
merely  scarify  the  soil,  flat  shares  are  to  be  used ;  but  if  it 
be  necessary  to  turn  up  the  soil  to  a  greater  depth,  and 
pulverize  it,  the  shares  must  be  convex,  and  the  plough 
deeper.  The  former  method  is  adopted  when  the  plants 
are  young,  in  order  to  avoid  the  risk  of  buiying  them 
under  the  mould. 

There  is  also  used  for  this  purpose  an  implement  fiir- 
nished  with  a  large  rake,  or  sometimes  a  scraper,  similar 
to  that  which  is  used  for  raking  garden  walks.  In  case 
of  necessity,  such  an  instrument  may  be  drawn  by  men. 

Lastly,  a  common  swing-plough,  furnished  with  a  two^ 
edged  share,  but  no  mould-board,  may  also  be  used  for 
this  purpose. 

These  machines  have  received  almost  innumerable 
modifications,  and  have  been  designated  by  a  correspond- 
ing variety  of  names ;  but  there  is  no  essential  difference 
between  them.  They  all  require  to  be  modified  according 
to  the  stiffiiess  of  the  soil  and  the  state  of  growth  of  the 
plants  which  are  to  be  cultivated  by  them.  For  this  pur- 
pose different  pieces  of  iron  may  be  fitted  to  the  same 
firame-work ;  but,  as  the  frequent  shifting  of  the  iron- 
work is  trying  to  the  instrument,  and  occasions  loss  of 
time,  I  think  it  better,  at  all  events  when  the  extent  of 
ground  to  be  cultivated  is  somewhat  considerable,  to  have 
a  number  of  these  implements  ready  for  use. 

Cultivation  with  implements  of  this  description  bears 
the  same  relation  to  that  which  is  performed  by  manual 
labour  that  ploughing  bears  to  spade  cultivation.  The 
use  of  cultivators  or  horse-hoes  of  various  kinds  can  alone 
render  the  raising  of  hoed  crops  practicable  on  the  large 
scale  in  the  gi-eater  number  of  agricultural  undertakings. 
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With  one  horse  and  an  experienced  driver,  seven  acres  per 
day  may  be  cultivated  \rtthout  extraordinary  effort,  pro- 
vided  the  horse  be  weU  trained  to  the  work;  for,  since 
the  horse-hoe  is  drawn  over  three  plough-fiirrows  at  once, 
the  extent  of  ground  which  the  horse  and  driver  have  to 
go  over  in  cultivating  these  seven  acres  is  not  greater 
than  that  traversed  by  the  plough  in  ploughing  two  acres 
and  one-third,  and  the  force  which  a  horse  exerts  by 
drawing  either  the  small  horse-hoe,  or  the  horse-scraper 
or  rake,  is  scarcely  equal  to  that  of  one  of  the  pair 
employed  to  draw  a  plough.  Frequently,  however,  only 
five  acres  are  cultivated  in  a  day ;  but  this  is  certainly  the 
minimum.  As  this  operation  requires  to  be  executed 
with  a  certain  degree  of  circumspection,  the  driver  ought 
not  to  be  hurried  for  fear  that  he  should  spoil  his  work 
by  endeavouring  to  do  it  too  quickly.  Moreover,  the 
quickness  with  which  cultivation  with  the  horse-hoe  can 
be  executed,  depends,  as  in  ploughing,  on  the  length  of 
the  furrows,  and  the  necessity  of  turning  more  or  less 
frequently.  If  the  men  and  horses  are  not  accustomed  to 
the  work,  or  if  the  plants  are  not  sown  in  straight  lines,  it 
is  better  to  employ  two  men,  one  to  guide  the  horse,  and 
the  other  the  macnine.  If  a  slightly-made  and  clever  lad 
can  be  employed  in  the  work,  it  is  best  to  let  him  mount 
the  horse,  beotuse  he  then  sees  better  before  him,  and  can 
guide  the  animal  with  greater  facility.  If  the  machine  be 
made  to  pass  a  second  time  in  the  same  direction,  the 
conductor  may  be  dispensed  with,  for  the  horse  is  sure  to 
foUow  the  track  already  made.  For  the  large  plough  used 
for  earthing  up,  especially  if  it  be  required  to  cut  deeply 
into  the  ground,  two  horses  are,  however,  required :  they 
may  be  harnessed  to  it  by  means  of  a  trace-bar  long 
enough  to  enable  the  two  horses  to  walk  in  the  furrows 
on  either  side  of  that  in  which  the  plough  is  at  work. 

The  smallest  amount  of  work  that  this  machine  will 
perform  is  equal  to  that  of  forty  labourers ;  for,  in  order 
to  do  the  work  at  the  same  rate,  at  least  eight  labourers 
per  acre  would  be  required. 

In  the  cultivation  of  weeded  crops,  it  is  often  of  less 
importance  to  obtain  the  greatest  quantity  of  produce 
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that  a  given  extent  of  ground  is  capable  of  yielding, 
than  to  obtain  the  quantity  which  is  absolutely  wanted 
at  the  smallest  possible  expense.  The  rent  of  land 
is  much  less  than  the  cost  of  labour,  and  as  these  crops 
are  intended  to  take  the  place  of  the  Mow,  and  an- 
swer the  same  purpose,  they  ought  not  to  be  charged 
with  the  ground-rent.  If  I  get  200  quintals  irom  an  acre 
of  ground,  at  an  expense  of  twelve  nx-dollars,  and  60 
quintals  at  a  cost  of  only  three  lix-dollars,  the  advantage 
may  very  possibly  be  on  the  side  of  the  latter,  especially 
if  I  have  plenty  of  ground  ready  for  use,  and  requiring 
this  kind  of  cultivation,  but  scarcely  a  sufficient  number 
of  labourers  for  sowing  and  cultivating  a  larger  extent  of 
surface.  Plants  sown  with  tolerably  wide  spaces  between 
them  miay  be  cultivated  much  more  effectuidly  than  those 
which  are  very  crowded. 

It  is  absolutely  necessary  that  all  weeds  appearing 
above  ground  be  utterly  destroyed  a  short  time  before  the 
planting  or  drilling  of  the  vegetables  of  which  we  are 
speaking,  in  order  that  there  may  be  no  necessity  for 
raking  or  hoeing  before  the  plants  have  acquired  a  certain 
degree  of  strength.  The  soil  must  of  course  be  previ- 
ously well  prepared  with  the  plough,  but,  after  the  last 
ploughing,  it  is  advisable  to  level  the  surface  with  the 
harrow,  then,  in  dry  weather,  to  pulverize  the  clods  with 
the  roller,  and  harrow  agam  with  considerable  force.  By 
this  treatment  the  weeds  are  made  to  germinate  quickly ; 
and  when  their  germination  has  taken  place,  the  sowing 
or  planting  is  preceded  by  cultivation  with  the  extirpator, 
after  which  the  ground  is  again  harrowed.  Even  k  the 
reappearance  of  weeds  cannot  be  entirely  prevented  by 
these  precautions,  it  is  at  all  events  retarded,  and  the 
quantity  of  the  weeds  diminished,  so  that  in  many  cases 
the  use  of  the  rake  may  be  dispensed  with,  and  the 
operation  of  earthing  up  proceeded  with  at  once.  The 
cost  of  these  preparatory  labours  is  largely  repaid  by  the 
saving  which  they  effect  in  the  after  cultivation. 

An  implement  of  the  greatest  utility  in  the  raising  of 
hoed  crops,  is  the  furrower,  or  marking-plough ;  winch, 
however,  ought  to  furrow  more  deeply  than  the  mstni- 
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ments  of  this  name  in  oonunon  use.  It  may  be  made  of 
iron,  or  of  wood  covered  either  with  iron  plate  or  with 
cast  iron,  as  recommended  by  Fellenberg.  With  this 
implement  lines  are  traced  in  a  certain  direction ;  and  by 
means  of  a  cord  stretched  across,  the  exact  place  is 
marked  which  each  of  the  plants  is  to  occupy.  In  order 
to  vary  the  distance  between  the  rows,  we  must  either 
employ  another  instrument,  the  feet  of  which  are  placed  at 
the  required  distance,  or  have  the  former  made  with  move- 
able feet,  so  that  the  distance  between  them  may  be  modified 
according  to  curcumstances.  In  the  small  furrows  made 
by  this  machine,  the  plants  are  arranged  in  parallel  lines, 
and  at  the  same  time  sown  rather  more  deeply  than  they 
otherwise  would  be.  They  are  thus,  to  a  certain  extent, 
protected  against  drought,  enabled  to  absorb  a  greater 
quantity  of  moisture,  and  ultimately  covered  bv  a  greater 
quantity  of  light  soil.  When  the  seed  is  smdi,  it  is  de« 
posited  in  these  farrows,  either  by  hand  or  with  the  dritl- 
mg  machine;  but  the  farrows  must  be  made  imme- 
diately before  sowing,  in  order  that  the  soil  in  them  may 
remain  &esh  and  light. 

For  weeded  crops  which  are  sown  far  apart,  and  raised 
from  seed  on  the  spot  on  which  thev  are  to  attain  their 
fall  growth,it  is  usual  to  employ  simpler  drills,  which  sow 
but  one  row  at  a  time.  Maclunes  of  this  kind  have  been 
invented  for  sowing  two  or  three  rows  at  once.  No  ad- 
vantage has,  however,  been  derived  fix)m  them ;  on  the 
contrary,  they  have  been  found  inconvenient  fix)m  not 
admitting  of  any  alteration  of  distance  between  the  rows, 
according  to  the  nature  of  the  crop  and  the  fertility  of  the 
soil. 

When  seed-beds  are  formed,  from  which  the  plants  are 
to  be  removed  after  a  time  and  transplanted  to  the 
ground  on  which  they  are  to  attain  their  rail  growth,  the 
seed  is  either  spread  uniformly  or  sown  in  close  furrows, 
in  order  to  increase  the  facility  of  destroying  the  weeds 
which  grow  up  with  it. 

If  we  have  made  up  our  minds  to  cultivate  these  vege- 
tables; and  chosen  and  prepared  the  land  ^^v^  v^VAoh  tViey 


496  KEPRODUCTION. 

are  to  grow,  it  is  very  annoying  to  find  ourselves  short  of 
plants.  It  is,  therefore,  of  the  utmost  importance  to  pro- 
vide good  seed ;  to  raise  it,  as  far  as  possible,  ourselves ; 
or,  at  all  events,  to  purchase  it  of  cultivators  upon  whom 
we  can  depend,  and  not  of  seedsmen,  who  are  often 
themselves  deceived  in  its  quality.  But  it  sometimes 
happens  that,  though  we  have  used  the  best  seed,  still  the 
seed-beds  are  deficient.  Plant-lice  (aphides)  are  very 
destructive  to  the  plants  ;  especially  to  those  of  the  radish 
and  cabbage  tribe,  at  the  time  of  their  germination. 
When  the  weather  is  warm,  there  is,  perhaps,  no  better 
method  than  to  cover  the  beds  with  boughs  of  trees, 
place  straw  upon  them,  to  the  thickness  of  about  an  inch, 
and  keep  it  constantly  moist  until  the  plants  shall  have 
put  forth  their  fourth  leaves  ;  after  that,  the  insects  may, 
indeed,  attack  the  plants,  but  they  wiU  not  easily  destroy 
them. 

It  is  absolutely  necessary  to  select  for  the  seed-beds  a 
soil  well  prepared,  beUoeen  the  wet  and  the  dry ;  not  re- 
cently manured,  but  yet  rich  and  fertile. 

There  are  some  plants  that  should  be  sown  as  early  as 
possible.  They  may  be  protected  from  frost,  occurring 
in  the  latter  part  of  the  season,  by  the  coverings  above- 
mentioned.  Hot-beds  are  certainly  very  convenient,  but 
they  can  scarcely  be  used  on  the  large  scale.  The  more 
there  is  to  be  apprehended  from  plant-Uce,  the  earUer 
should  the  seed  be  sown,  in  order  that  a  second  or  third 
sowing  may  take  place,  if  required.  A  supply  of  seed 
should  always  be  kept  for  tliis  purpose. 

On  the  average,  we  may  reckon  that,  to  produce  plants 
sufficient  to  cover  an  acre  of  groimd,  the  extent  of  the 
seed-bed  must  be  foiu*  square  perches.  Sometimes,  in- 
deed, this  extent  of  ground  yields  a  superabundance  of 
plants ;  but  the  waste  is  very  trifling,  since  these  plants 
may  be  set  in  other  situations,  or  even  used  as  green- 
meat. 

If  we  take  the  trouble  to  pull  up  the  weeds  out  of  the 
seed-bed,  we  obtain  more  healthy  plants  as  the  reward  of 
our  Jaboiir.     I  have  often  contented  myself  with  mowing 
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down  the  weeds  which  grew  more  vigorously  than  the 
plants  of  the  seed-bed ;  and^  in  my  opinion,  this  method 
is  sufficient. 

When  the  seedlings  have  attained  a  due  degree  of 
vigour  and  hardihood  in  the  seed-bed,  they  should  be 
transplanted  as  soon  as  possible,  to  prevent  their  stems 
from  growing  too  long.  K  the  weather  be  mild  and 
damp  at  the  time  of  transplanting,  the  labour  and  diffi- 
culty of  the  operation  are  greatly  diminished.  All  the 
available  hands  must  then  be  employed  upon  it,  in  order 
to  take  advantage  of  this  state  of  the  weather :  it  is  even 
advantageous  to  engage  as  many  additional  labourers  as 
possible,  in  order  that  the  transplanting  may  be  promptly 
executed.  The  cost  of  this  labour  is  much  diminishea  by 
properly  dividing  it,  so  that  each  man  may  perform  his 
part  without  delaying  or  hindering  the  others.  It  is  true 
that  strict  surveillance  is  required  for  the  attainment  of 
this  object ;  but  it  is  better  to  institute  this  superinten- 
dence, and  have  the  work  quickly  executed,  than  to  allow 
it  to  be  uselessly  protracted  for  want  of  proper  manage- 
ment. A  certain  number  of  men  should  be  employed  to 
take  the  plants  out  of  the  seed-bed.  If  the  soil  be  hard- 
ened, though  in  ever  so  slight  a  degree,  the  plants  must 
not  be  forcibly  torn  up ;  but  the  earth  around  them  must 
be  loosened  with  a  spade,  and  thrown  on  one  side,  so 
that  they  may  be  taken  up  with  care,  and  without  injury 
to  the  fine  filaments  of  their  roots.  A  bucket  is  then  to 
be  filled  with  a  semi-fluid  composition,  consisting  of  marly 
clay,  which  mixes  readily  with  water,  cow-dung,  or 
fermented  dung-water,  and  a  quantity  of  water  just 
sufficient  to  give  the  mixture  such  a  degree  of  consistence 
that  when  the  roots  of  the  plants  have  been  immersed  in 
it,  these  roots  and  their  most  delicate  filaments  may 
remain  coated,  and,  as  it  were,  completely  enveloped  by  it. 
The  next  thing  to  be  done  is  to  take  a  handful  of 
plants,  and,  after  having  cut  oflf  the  ends  of  their  leaves, 
to  plunge  the  roots  in  the  semi-fluid  mixture ;  these  plants 
are  then  to  be  placed  handful  after  handful  in  a  basket, 
and  carried  to  the  field  on  which  they  are  to  be  planted. 
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This  mode  of  covering  up  the  roots  is  both  simple  and 
effectual ;  it  completely  protects  the  plants  against  the 
injurious  action  of  the  air,  keeps  them  moist,  and  pro- 
vides a  proper  quantity  of  nutriment  for  the  most  delicate 
jfilaments  of  their  roots.  Plants  thus  prepared  may 
without  injury  be  left  out  of  the  ground  for  several  days, 
if  they  are  to  be  carried  to  a  place  at  some  distance  off: 
it  is,  however,  undoubtedly  better  to  plant  them  imme- 
diately. If  the  ffroimd  be  moist,  ana  the  sky  overcast, 
the  plants  which  have  been  put  into  the  ground  will  not 
require  watering,  but  will  remain  standing  without  it ; 
and  thus  a  great  deal  of  trouble  will  be  saved. 

The  number  of  persons  employed  to  carry  the  plants 
to  the  field  must  be  regulated  according  to  the  extent 
and  distance  of  the  plantation.  These  persons  may,  on 
arriving  at  the  field,  distribute  the  plants  to  those  who 
are  occupied  in  setting  them ;  or  there  may  be  a  man 
specially  employed  in  carrying  the  plants  from  the  basket, 
and  distributing  them  as  they  are  wanted. 

In  the  plantation  itself,  the  labour  may  be  divided 
between  those  who  make  the  holes  in  the  places  indicated 
by  the  marking-plough,  and  trim  the  plant  by  again 
thrusting  their  dibbles  into  the  ground,  and  pressing  the 
mould  against  the  roots,  and  those  who  place  the  plants 
in  the  holes.  But  it  is  necessary  that  the  labourers  should 
be  well  practised  in  the  work,  that  they  may  not  hinder 
or  delay  one  another ;  otherwise  it  is  preferable  to  let  the 
same  man  make  the  holes,  and  put  the  plants  into  them. 
Each  labourer,  or  each  pair  of  labourers,  is  employed  on 
one  row  only  at  a  time,  unless  the  plantation  is  to  be  very 
thick :  in  that  case  each  takes  two  rows.  The  labourers 
work  bias,  following  one  another  both  in  going  down  the 
field  and  in  returning :  they  should  always  be  kept  as 
much  as  possible  in  these  relative  positions. 

It  is  usual  to  make  the  holes  and  trim  the  plants 
with  a  wooden  dibble,  furnished  with  a  proper  handle : 
but  it  is  better  to  use  an  iron  tool,  by  which,  if  a  little 
expertness  be  acquired  in  using  it,  the  operation  of 
planting  is  greatly  facilitated.     The  planter  cultivates 
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the  soil  with  it :  he  shifts  the  instrument  a  little  from 
its  place^  introduces  the  plant  into  the  hole^  stirs  the  mould 
around  it  to  enable  it  to  slip  into  the  hole,  and  again 
thrusts  his  dibble  into  the  ground,  so  as  to  press  the 
earth  against  the  roots  without  injuring  them.  If  the 
labourers  are  unskilful  at  this  operation,  it  is  doubtless 
better  to  fit  the  dibble  with  a  straight  handle,  having  at 
the  top  a  little  cross-piece  on  which  the  workmen  can 
leaa,  in  order  to  thrust  the  implement  more  firmly  into 
the  ground.  The  soil  is  not  so  much  hardened  by  this 
instrument,  as  it  would  be  by  a  round  piece  of  wood. 

If  the  soil  is  dry,  the  weather  warm,  and  the  sun  power- 
ful,  no  time  miist  be  lost  in  watering  the  plants  after 
they  have  been  placed  in  the  ground:  the  water  for  this  pur- 
pose is  carried  to  the  plantation  in  bucking-tubs.  In 
such  a  state  of  the  weather  it  is  advisable  not  to  plant  in 
the  early  part  of  the  day. 

Even  when  the  planting  has  succeeded  as  well  as  can 
possibly  be  expected,  there  will  always  be  a  deficiency  of 
a  few  plants,  arising  from  their  not  having  taken  root,  or 
having  been  destroyed  by  accident.  As  soon  as  this 
deficiency  is  perceived,  fresh  plants  must  be  put  into  the 
ground  with  all  possible  expedition ;  for,  if  this  operation 
be  delayed,  the  plants  afterwards  introduced  to  fill  the 
vacant  spaces  will  not  grow  to  the  same  height  as  the 
others,  but  will,  on  the  contrary,  be  choked  by  them. 
Sometimes,  however,  before  replanting,  it  is  advisable 
to  rake  the  ground  with  a  horse-rake,  otherwise  the 
plants  recently  put  in  might  easily  be  buried  under  the 
earth  turned  up.  Good  and  healthy  plants  must  be  kept 
ready  for  this  purpose:  it  is  useless  to  plant  those 
which  have  been  left  behind  on  account  of  their  weak- 
ness ;  they  would  have  no  chance  of  succeeding. 

These  vegetables  are  usually  planted  on  unbroken  and 
level  ground,  or  else  on  ridges  or  lands  of  various 
vndths.  But  it  is  also  the  practice  to  plant,  and  even 
to  drill,  on  very  narrow  ridges  previously  formed  by  the 
plough.  The  object  of  this  method  is  to  supply  the 
roots  from  the  beginning  with  a  thicker  stratum  of 
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humus.  The  best  mode  of  forming  the  ridges  is  to  use 
the  large  double  mould-board  plough,  which  does  the 
work  very  well.  Sometimes  the  roller  is  passed  length- 
wise over  the  ridges,  in  order  to  depress  their  crowns  a 
little.  This  mode  of  cultivation  is  often  highly  success- 
ful, because  the  roots  meet  with  nothing  but  light  and 
fertile  soil  to  a  considerable  depth,  and  thus  have  more 
room  to  spread.  But  the  difficulty  of  destroying  weeds 
is  at  the  same  time  increased ;  and  it  becomes  necessary, 
either  to  resort  to  the  method  described  at  p.  490,  or 
else  to  seize  the  moment  when  the  greater  number  of 
weeds  which  show  themselves  at  the  surface  of  the 
ground  have  germinated  and  put  forth  their  seed- 
leaves  ;  and  then  with  the  same  plough  that  has  been 
used  for  forming  the  ridges,  care  being  taken  to  separate 
the  mould-boards  to  a  somewhat  greater  distance  at  the 
back,  the  furrows  are  again  turned  up,  and  the  young 
shoots  thus  covered  with  fresh  mould  brought  up  from 
the  bottoms  of  these  furrows.  On  the  tops  of  the  ridges 
in  the  rows  in  which  the  plants  grow,  the  weeds  are 
soon  destroyed  with  the  hand-hoe.  But  if  the  favourable 
moment  be  allowed  to  pass,  the  removal  of  weeds  be- 
comes very  difficult,  because  it  then  becomes  scarcely 
possible  to  use  either  the  paring-plough  or  the  horse-rake 
for  this  purpose.  I  have  always  obtained  excellent  crops 
by  this  method.  It  is  not,  indeed,  applicable  to  d^, 
loose  soils ;  but,  on  the  other  hand,  it  is  excellent  for 
those  which  are  moist  and  tenacious. 

The  machine  for  drilling  at  wide  intervals  may  also  be 
used  for  sowing  the  seed  of  these  plants  in  ridges ;  and 
as  the  thickness  of  the  vegetable  soil  is  considerable,  the 
success  of  the  method  is  as  great  as  can  be  wished ;  but 
the  difficulty  of  keeping  the  soil  free  from  weeds  is  even 
greater  than  when  other  methods  are  employed.  Accord- 
ing to  my  own  experience,  indeed,  I  should  recommend 
that  this  method  be  adopted  only  on  soils  which  have 
previously  been  well  weeded. 

It  is  recommended  by  some  cultivators  to  place  all  the 
manure,  especially  when  the  quantity  of  it  is  insufficient, 
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exactly  imder  the  rows,  in  order  that  the  plants  may 
derive  the  greatest  possible  quantity  of  nourishment  from 
it.  The  method  pursued  is  as  follows : — ^In  the  first  place, 
furrows  are  made  with  the  double  mould-board  plough  as 
nearly  as  possible  in  straight  lines,  and  at  equal  dis- 
tances. The  dung  is  then  brought  in  a  cart  drawn  by 
one  horse,  but  wide  enough  to  admit  of  the  wheels  run- 
ning in  two  furrows,  one  on  each  side  of  that  in  which 
the  horse  walks.  A  man  following  the  cart  draws  out 
the  dung  in  such  a  manner  as  to  make  it  fall  into  the 
middle  furrow  in  little  heaps,  at  small  distances  apart, 
while  two  others  spread  it  in  the  three  fturows  at  once. 
The  dung  used  for  this  purpose  must  be  free  from  straw. 
When  it  has  been  thus  spread  out,  the  interfurrows  are 
turned  up  with  the  same  plough,  which  is  now  made  to 
enter  as  deeply  as  possible,  and  the  dung  is  thus  covered 
by  the  mould  taken  out  of  the  new  furrow.  Afterwards 
the  roller  is  passed  over  the  ground  in  the  direction  of 
the  ridges  in  order  to  depress  them,  and  the  vegetables 
are  sown  or  planted  on  them.  The  plants  are  thus  set 
exactly  over  the  manure. 

The  advantages  of  this  method  do  not,  however,  appear 
to  me  so  great  as  many  persons  assert.  I  prefer  first  to 
cany  all  the  dung  on  to  the  field,  and  then  to  mix  it  with 
the  vegetable  soil  by  repeated  ploughings.  This  method, 
even  if  not  more  advantageous  to  the  hoed  crop  which 
immediately  follows  its  appUcation,  is  certainly  more 
beneficial  to  those  which  come  after ;  and  it  is  to  these 
latter  that  attention  should  chiefly  be  directed.  When 
the  plants  are  earthed  up,  they  always  get  access  by 
their  roots  to  the  manure  which  is  mixed  with  the  vege- 
table soil,  since  the  whole  of  this  stratum  is  heaped  up 
close  to  them.  On  the  other  hand,  although  this  ope- 
ration is  not  difficult,  it  is  very  tedious,  and  causes  con- 
siderable delay.  I  have  tried  it  but  once,  and  I  therefore 
hold  my  opinion  subject  to  correction,  according  to  the 
results  of  well-conducted  experiments. 

Finally,  it  must  be  remembered  that  all  these  crops 
require  the  land  to  be  deeply  ploughed. 
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VEGETABLES  FOR  THE  MARKET. 

Many  of  these  may,  by  cultivation  with  the  hoise-hoe^ 
be  raised  to  great  advantage. 

The  pecuniary  profit  arising  from  the  culture  of  f)ege* 
tables  for  the  market  is,  in  some  cases  so  extraordinaiy, 
that  we  cannot  but  wonder  at  the  limited  extent  of  this 
branch  of  husbandry,  which  is,  in  fact,  confined  to  certain 
countries,  and  even  there  hmited  to  particular  kinds  of 
produce.  In  many  countries  it  is  ahnost  or  even  entirely 
unknown,  although  vegetables  of  this  description  are 
often  very  much  wBnted,  and  must  be  procured  from 
foreign  countries,  after  having  passed  through  the  hands 
of  several  traders.  In  many  countries,  in  consequence 
of  the  practice  of  tins  branch  of  husbandry,  the  value  of 
the  soil  or  the  rent  of  landed  property  seems  capable  of 
surpassing  the  highest  rate  that  it  has  ever  yet  attained, 
even  at  a  time  when  this  rate  would  otherwise  frdl  with 
the  diminished  price  of  grain.  The  greater  the  depres- 
sion in  the  price  of  grain,  the  higher  is  the  profit  derived 
frx)m  these  vegetables,  because,  when  the  price  of  com 
falls,  that  of  labour  falls  with  it.  When  a  naval  war 
throws  obstacles  in  the  way  of  the  exportation  of  com, 
which  is  always  the  basis  of  the  active  commerce  of  Ger- 
many, the  price  of  grain  falls,  while  the  value  of  these 
vegetables  rises,  a  circumstance  which  greatly  increases 
the  importance  of  their  cultivation  at  such  a  time.  It 
is,  undoubtedly,  by  this  description  of  produce  that  the 
skill  and  energy  of  the  cultivator  are  best  repaid.  Why, 
then,  do  not  all  agriculturists  avail  themselves  of  this 
source  of  profit,  more  especially  at  a  time  when  they  have 
so  much  reason,  as  they  have  had  from  1800  to  1811,  to 
complain  of  the  low  price  of  the  more  ordinary  kinds  of 
produce  ? 

The  neglect  of  this  branch  of  husbandry  arises,  no 
doubt,  from  the  various  difficulties  connected  with  it — 
difficulties  which  many  cultivators  know  not  how  to  con- 
quer, and,  in  meeting  which^  they  follow  the  example  of 
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other  persons  who  have  met  with  nothing  but  ruin  in  the 
pursuit  of  this  branch  of  agriculture. 

Ahnost  all  plants  of  this  description  require  a  soil 
which  is  either  naturally  fertile,  or  has  been  greatly 
improved  by  careful  tillage.  They  require  abundance 
of  manure  for  the  production  of  which  they  do  not,  like 

Sain  and  fodder-plants,  afford  the  primary  material* 
ence,  the  agricultural  circumstances  of  some  countries 
are  directly  opposed  to  the  practice  of  this  branch  of 
husbandry ;  which  is  consequently  limited  to  particular 
districts,  where  natural  fertility  of  soil,  situation,  or  an 
improving  system  of  tillage  continued  for  a  long  series 
of  years,  has  produced  a  superabundance  of  manure. 
When,  without  attending  to  these  circumstances,  a  cul- 
tivator, led  away  by  the  great  profit  which  the  culture  of 
these  vegetables  seemed  likely  to  yield,  has  imdertaken 
to  raise  them  in  large  quantities,  the  profit  at  first  arising 
from  them  has,  perhaps,  been  enormous  j  but  subse- 
sequently,  the  establishment,  taken  as  a  whole,  has  been 
exhausted  and  weakened  to  such  a  degree,  that  the  final 
result  has  been  decided  loss.  Many  cultivators  have 
realized  as  much  as  thirty  or  foTty  rix-dollars  per  acre 
net  profit  in  this  way,  and  have  afterwards  been  utterly 
ruined.  The  first  essentials  towards  the  raising  of  these 
vegetables  in  large  quantities  are,  then,  a  soil  in  good 
condition,  and  a  superabundance  of  manure  of  the  kind 
required  by  the  very  crops  which  form  the  raw  material 
of  manures.  A  system  of  husbandry  founded  on  the 
continued  production  of  a  large  quantity  of  fodder,  and 
the  preservation  of  the  fertility  of  the  sofl,  are  absolutely 
necessary  for  the  safe  cultivation  of  vegetables  for  the 
market,  unless,  indeed,  the  land  be  favoured  by  nature 
in  an  extraordinaiy  degree.  If  the  soil  can  be  abundantly 
replenished  with  the  substances  which  these  plants  take 
from  it,  the  greater  number  of  them  vnll  keep  it  clean 
and  light,  either  by  their  own  action  or  in  consequence 
of  the  cultivation  which  they  require ;  they  also  afford 
an  excellent  preparation  for  those  kinds  of  produce  which 
are  more  commonly  raised  in  the  field. 
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Moreover,  the  ctiltivation  of  vegetables  for  the  market 
requires  an  exact  knowledge  of  their  nature,  and  of  all 
circumstances  connected  with  them.  A  person  not  pos- 
sessed of  this  knowledge  is  very  likely  to  neglect  some 
point  or  other,  which,  at  first  sight  may  appear  indifferent, 
but  which,  in  reality,  has  great  influence  on  the  success 
of  the  crops.  The  greater  number  of  them  must  not,  like 
cereals,  be  left  to  themselves  dming  the  time  of  their 
growth :  the  cultivator  cannot  say,  when  seed  time  is 
over,  "  My  seed  is  sown :  God  will  give  it  increase :"  on 
the  contrary,  plants  of  this  description  require  continued 
attention,  and  repeated  culture.  It  is  true  that  the  total 
amount  of  labour  required  for  this  purpose  is  in  many 
cases  but  trifling :  but  the  operations  of  which  we  are 
speaking  are  not  on  that  account  to  be  dispensed  with ; 
and  what  is  more,  they  must  be  executed  at  certain  pre- 
cise times :  the  delay  even  of  a  single  day  may  often  be 
attended  with  the  most  mischievous  consequences,  par- 
ticularly if  it  be  necessary  to  take  advantage  of  a  favour- 
able state  of  the  weather,  and  a  particular  degree  of 
humidity  in  the  soil,  which  last  but  for  a  short  time. 
Whoever  undertakes  this  branch  of  husbandry  on  a  large 
scale,  must  be  able  to  comprehend  at  a  glance  the  whole 
space  over  which  his  operations  extend,  as  precisely  as  a 
gardener  surveys  the  limited  extent  of  ground  on  which 
he  works :  he  must  give  to  his  produce  all  the  attention 
which  it  requires,  and,  as  far  as  possible,  remove  from  it 
all  that  may  be  hurtful. 

It  is  not  sufficient  to  calculate  the  mere  cost  of  the  opera- 
tions which  must  be  performed  by  manual  laboiu*  and 
with  the  aid  of  horses.  The  time  over  which  these  labours 
extend  is  very  short.  Trifling  as  they  may  be  in  the  sum 
total  of  the  labour  required,  they  are,  nevertheless,  very 
troublesome  at  the  precise  moment  when  they  are  wanted. 
They  occur  at  a  time  when  all  the  available  resources  are 
required  for  gathering  in  the  ordinary  produce;  and  the 
cultivator  may,  therefore,  be  reduced  to  the  alternative  of 
sacrificing  either  the  one  or  the  other.  Hence,  in  the 
culture  of  each  of  these  vegetables,  it  is  necessary  to  cal- 
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culate  when  this  pai*ticular  time  will  amve,  and  how  the 
operations  then  required  can  be  reconciled  with  those  of 
other  parts  of  the  economy.  An  extraordinary  state  of 
the  weather  may  retard  the  proper  period :  geneniUy,  how- 
ever, the  rates  of  growth  of  different  plants  appear  to 
preserve  the  same  ratio  one  to  another ;  so  that^  when 
one  is  accelerated  or  retarded  in  its  growth^  the  others 
are  affected  in  a  similar  manner.  But  we  must  know 
how  to  calculate  accordinglv  the  time  for  sowing  or 
planting,  and  always  be  in  advance  with  each  operation. 
A  harvest  as  much  before  the  usual  time  as  that  of  1811 
causes  a  veiy  troublesome  interruption  in  the  regular  suc- 
cession of  agricultural  labours. 

The  difficulty  of  this  calculation  increases  with  the 
number  of  marketable  vegetables  cultivated  together.  If 
a  selection  can  be  made  in  such  a  manner  that  the  opera- 
tions required  by  the  different  plants  which  are  raised 
together  shall  follow  one  another  conveniently,  a  great 
variety  then  becomes  advantageous,  and  accords  well  with 
the  general  circumstances  of  the  establishment.  The 
same  labourers  may  then  be  constantly  occupied  in  the 
same  kind  of  work,  and  thus  be  rendered  more  skilful  at 
it :  and,  moreover,  wherever  there  is  a  continued  supply 
of  work,  a  sufficient  number  of  laboiu^rs  may  generedly 
be  obtained  for  moderate  wages ;  but  there  is  always  a 
difficulty  in  obtaming  them  when  they  can  be  employed 
but  for  a  short  time,  particularly  if  they  are  of  that  class 
who  may  be  entrusted  with  operations  requiring  particular 
attention  and  long  practice. 

A  cultivator  who  does  not  know  how  to  make  a  judi- 
cious selection,  but  is  induced,  regardless  of  the  preceding 
considerations,  to  cultivate  those  vegetables  only  which 
yield  the  largest  return  when  perfectly  successful,  will  not 
fail  to  pay  for  his  imprudence  by  serious  losses. 

But  few  of  these  vegetables  can  be  taken  to  market 
immediately  after  they  are  gathered ;  they  require  store- 
houses to  keep  them  in,  as  well  as  particular  implements 
and  modes  of  treatment;  and  these  store-houses  must 
often  be  built  on  a  very  large  scale.    Now,  all  these 
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things  demand  considerable  outlay ;  and  wh^  such  im« 
dertakings  are  limited  to  the  production  of  a  single 
species  of  vegetable^  the  capital  soon  becomes  loaded 
with  a  very  heavy  interest.  Commercial  fluctuations^  too, 
may  reduce  to  nothing  the  profit  anticipated  from  the  pro* 
duction  of  this  partici^  article,  and  then  all  the  capital  in« 
vested  in  it  is  dissipated.  EstabUshments  for  the  production 
of  v^etables  for  the  market  must,  therefore,  be  so  ordered 
as  to  admit  of  the  culture  of  different  species,  either  at 
once  or  in  succession. 

A  prudent  cultivator  can  never  be  at  a  loss  for  a 
market  to  dispose  of  all  his  useful  produce ;  but  it  may 
happen  that  many  portions  of  it  do  not  admit  of  being 
immediately  sold  to  the  consumer,  but  must  previously 
pass  through  the  hands  of  the  merchant.  Now,  the  mer- 
chant is  not  to  be  blamed  for  so  far  acting  up  to  the  first 
principle  of  his  trade,  vie.,  to  maike  tie  mast  of  every 
thinly  as  to  endeavour  to  buy  at  the  lowest  possible  price, 
and  to  take  advantage  of  the  cultivator's  embarrassment, 
especially  when  the  latter  is  in  want  of  money.  It  is 
therefore  necessary,  before  we  undertake  to  raise  produce 
of  this  description,  particularly  in  countries  where  it  is 
not  in  actual  use,  to  make  ourselves  acquainted  with  the 
mercantile  circumstances  of  the  county,  and,  as  far  as 
possible,  to  make  sure  of  a  pim^haser  beforehand.  Should 
this  be  impossible,  operations  must  be  restricted  to  the 
production  of  those  vegetables,  the  sale  of  which  is,  to 
a  certain  extent,  fixed  in  the  country;  and  such  are 
always  to  be  found. 

The  price  of  this  produce  is  always  fluctuating :  we 
can  never  reckon  upon  the  maximum  of  a  series  of  recent 
prices ;  for,  indeed,  it  is  precisely  the  existence  of  a  very 
high  price  which  soon  brings  on  a  very  great  depression ; 
because,  all  who  are  able  to  produce  the  article  in  ques- 
tion are  induced  by  the  high  price  to  devote  themselves 
to  its  cultivation,  and,  consequently,  the  market  is  com- 
pletely glutted  with  it.  It  is  often  prudent  to  check  the 
production  of  one  plant,  in  order  to  increase  that  of  ano- 
ther, when  the  demand  for  and  price  of  the  former  have 
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men  to  suoh  9  height  as  to  induce  every  one  to  speculate 
in  it.  On  the  other  hand,  a  prudent  cultivator  will  not 
easily  be  induced  to  abandon  altogether  the  production 
of  a  plant  of  first-rate  utility,  and  break  up  all  the 
arrangements  which  he  has  made  for  the  purpose,  even 
when  the  price  has  fallen  very  low.  He  wm  rather  wait 
patiently  in  the  hope  that  the  price  will  soon  rise  again ; 
because,  under  such  circumstances,  the  greater  number 
of  cultivators  become  disgusted  with  the  production  of 
the  plant  in  question.  It  is  thus  that  the  great  variations 
in  the  price  and  cultivation  of  hops,  madder,  and  woad 
have  arisen  in  several  countries  in  which  the  production 
of  these  plants  had  been  naturalized;  it  was  entirely 
abandoned  when  prices  fell  low,  and  was  not  resumed 
until  the  favourable  moment  for  reaping  the  greatest 
advantage  from  it  had  abeady  passed. 

The  cultivator  whose  operations  are  conducted  on  a 
large  scale  should  choose  from  among  the  vegetables  of 
this  class,  and  especially  from  such  as  are  used  m  his  own 
country,  those  in  particular  which,  by  a  proper  division 
of  labour  and  the  use  of  suitable  implements,  can  be 
cultivated  without  much  expenditure  of  manual  labour ; 
for  where  mere  labour  is  concerned,  he  wifl  rarely  be 
able  to  compete  with  the  small  cultivator,  who  executes 
such  operations  assiduously  with  the  help  of  his  family. 
The  latter,  content  with  a  small  profit,  oners  his  produce 
at  a  low  price,  so  that  it  is  the  merchant  and  not  the 
cultivator  who  is  enriched  by  it. 

We  are  fully  disposed  to  admit  that  the  production 
of  v^tables  for  the  market  is  the  highest  aun  that  an 
enlightened  agriculturist  should  have  in  view,  since  this 
brandi  of  hurt>andry  is  really  more  profitable  than  any 
other ;  but  we  are  also  of  opinion  that  he  sho\dd  not  - 
devote  himself  to  it  without  considerable  caution,  but 
take  it  up  by  degrees,  and  assure  himself  beforehand  of  a 
plentiful  and  continual  supply  of  manure. 

I  have  thought  it  my  duty  to  define,  by  the  observa- 
tions  just  concluded,  the  true  limits  between  the  seduc* 
tive  praises  which  some  persons  have  lavished  on  this 
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branch  of  agriculture,  and  the  discouraguig  objectioud  of 
others. 

OIL-PLANTS. 

The  pknts  most  commonly  cultivated  for  the  produc- 
tion of  oil,  belong  to  the  genus  brasaica.  This  race  of 
plants  has,  in  the  course  of  cultivation  to  which  it  has 
been  submitted  from  time  immemorial,  undergone  such 
remarkable  modifications,  and  produced  so  many  varieties 
or  degeneracies,  that  there  is  considerable  difficulty  in 
distinguishing  and  separating  its  different  species ;  viz., 
those  which  have  acquired  a  certain  permanence  of  cha- 
racter ;  and  still  more  in  investigating  their  origin,  and 
determining  by  what  crossings  they  have  been  produced. 
We  shall  here  notice  only  those  varieties  which  are  cul- 
tivated in  preference  to  others  for  the  production  of  oil ; 
though,  in  fact,  all  plants  of  this  genus  produce  seeds 
containing  considerable  quantities  of  oil,  and  are  some- 
times used  for  obtaining  it. 

All  plants  of  this  family  appear  to  be  biennials ;  so 
that  it  IS  not  till  the  second  year  of  their  existence  that 
they  shoot  forth  their  flower*stalks  and  produce  seed. 
One  species  only  appears  to  form  an  exception  to  this 
rule,  viz.,  the  spring  colza  or  field-cabbage  (bramca 
campestris).  This  plant  is  not,  as  some  suppose,  a  dege- 
nerate variety  of  autumnal  rape,  or  coleseed,  but  reiuly 
a  distinct  species. 

Coiza  and  Bape  {Autmnnal  Varieties)* 

We  shall  first  notice  the  plants  of  this  kind  which  are 
sown  in  autumn.  There  are  two  essentially  distinct 
species  cultivated ;  they  are,  however,  often  confounded, 
both  in  name  and  in  mode  of  cultivation ;  but  it  is  of 
importance  to  the  cultivator  to  be  well  acquainted  with 
their  differences. 

One  is  the  braasica  oleacea  lacinicUa^  a  variety  of  the 
garden  cabbage.  It  is  commonly  known  by  the  name  of 
colztty  or  larye  colza,  from  the  German  wora  "  hoU-mat^^ 
signifying  cabbage-seed. 

The  other  kind  which  is  called  "  rape^^  is  a  variety  of 
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the  bramca  napus.  It  is  more  common  in  Germany 
than  the  former,  because  it  may  be  sown  later,  and  thrives 
on  a  less  fertile  soil ;  moreover,  many  persons  cultivate 
it  because  they  are  unacquainted  with  colza,  which  they 
would  otherwise  find  more  profitable  and  less  precarious. 
To  enable  the  practical  cultivator  to  distinguish  readily 
between  these  plants,  I  shall  here  exhibit  their  distin- 
guishing characters  side  by  side. 

COLZA.  RAPE. 

(Bfouiea  CampettrUO  (Brassiea  Napui,) 

(a).  Belongs  to  the  cabbage  tribe,  (a).  Belongs  to  the  radish  tribe,  and 

and  resembles  the  plants  of  this  family  bears   a   greater  resemblance  to  the 

in  all  its  eharaoters.  plants  of  that  family. 

(ft).  Principal  root  cylindrical.  (/>).  Principal  roots  fusiform,  closely 

resembling  that  of  the  radish :  when 
the  plant  has  room  to  spread,  it  somr- 
times  produces  a  true  rarlish. 

(e).  Leaves  smootli,  fleshy,  bright,  (c).    Leaves    hairy,    thinner,    less 

green,  sometimes  (especially  the  lower  rounded  at  their  extremities, 
ones)  copper-coloured,   and   covered 
with  a  whitish  down. 

{d).    Stem  strong,  giving  out  no  {d).  Stem  not  so  stroojg,  throwing 

branches  from  its  lower  part ;    but,  out  from  its  lower  part  branches  which 

above  a  certain  height,  throwing  ont  form  an  acnte  angle  with  it. 
branches  whiieh  spread  more  in  the 
horixontal  than  in  the  vertical  direc- 
tum. 

(e).  Flowers,  bright  yellow,  come  (e).    Flowers  deeper  yellow,  come 

out  and  ^ripen  late.  out  and  ripen  earlier. 

(/).  SUiquas  and  seeds  large.  (f),  Sllaquas  and  seeds  smaller. 

Ig),  B^quires  early  sowing,  that  it  (^).  May  be  sown  later. 
Duay  take  root  well. 

(A).  Under  these  circumstances,  it  (A).  More  delicate,  and  easily  de- 
ls strong,  and  stands  the  winter  well,  stroyed  by  the  winter. 

It  is  not  uncommon  to  find  these  two  plants  confounded 
and  mixed  together,  and,  in  countries  where  both  are 
cultivated,  to  meet  with  a  hybrid  variety,  at  least  I  think 
I  have  seen  it.  This  intermingling  of  the  two  species  is 
altogether  improper,  especially  on  account  of  the  differ- 
ence in  their  seasons  of  maturity ;  no  pains  should  there- 
fore be  spared  to  procure  the  seed  of  one  species  or  the 
other  unmixed. 

In  coimtries  where  these  plants  are  much  cultivated, 
they  are  both  included  under  the  denomination  of 
autumnal  plant-seed,  or  simply,  plant-seed,  a  circum- 
stance which  has  given  rise  to  frequent  misunderstandings 
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between  cultivators  both  in  those  countries  and  in 
otheni. 

These  two  plants  may  be  "perfectly  well  cultivated  on 
all  soils  which  are  proper  for  wheat  and  barley,  but  chiefly 
on  those  containing  from  50  to  60  per  cent,  of  sand, 
together  with  a  sniall  quantity  of  lime. 

A  condition  aboolutely  necessary  for  the  success  of 
these  plants  is,  that  the  soil  be  completely  purified  and 
drained ;  for  dampness  in  winter  is  always  fatal  to  them. 
When  this  condition  is  fulfilled,  colza  wl  also  thrive  on 
the  light  but  rich  soils  of  alluvial  basins,  especially  when 
it  is  sown  eariy  in  the  season  and  enabled  to  take  firm 
root.  But  rape  absolutely  requires  a  soil  having  some 
degree  of  consistence ;  on  a  lighter  soil,  it  is  easily 
uprooted  by  frost. 

A  very  rich  soil  is  required  for  colza,  more  even  than 
for  rape :  these  plants  must,  therefore,  be  raised  on  a 
soil  wnich  is  either  naturally  fertile,  or  has  received  more 
than  double  the  ordinary  quantity  of  manure.  It  is  also 
necessary  that  the  manure  be  easily  soluble ;  and,  conse- 
quently, that  the  stable  dung  be  in  a  somewhat  advanced 
state  of  fermentation,  and  well  mixed  with  the  soil.  It 
is  often  the  practice  to  manure  the  land  with  dung,  bury 
the  dung  by  one  of  the  early  ploughings,  and  then, 
before  sowing,  to  turn  the  sheep  into  the  field. 

It  is  equally  necessary  that  the  soil  be  well  cultivated 
and  pulverized.  The  plough  and  the  harrow  must  be 
used  at  least  four  times ;  and  in  the  ploughings  which 
immediately  precede  the  sowing,  the  roller  is  also  brought 
into  use  for  the  purpose  of  minutely  dividing  the  vege- 
table soil.  In  genend,  therefore,  the  cultivation  of  these 
plants  extends  over  two  years ;  and  the  rent  of  the  land 
during  all  that  time  must  be  placed  to  their  account.  It 
is  true  that  we  not  unfrequently  see  rape  (with  colza 
the  method  would  utterly  fail,)  sown  on  the  stubble  of 
rye,  after  the  land  has  been  hastily  manured  and  ploughed 
two  or  three  times.  But  this  method  generally  produces 
but  a  very  poor  crop,  not  amounting  to  more  than  half 
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the  usual  quantity ;  and  besides  this,  the  soil  is  terribly 
exposed  to  become  infested  with  weeds.  I  have  seen 
very  good  lands,  which  had  been  treated  in  this  manner 
at  short  intervals,  become  deteriorated  and  exhausted  to 
such  a  degree,  that  it  was  not  till  after  several  fallowings 
that  a  satisfactory  ciop  of  wheat  was  again  obtained  from 
them.  Every  cultivator,  whose  views  are  ever  so  little 
extended,  should  beware  of  adopting  so  ill-advised  a 
method. 

Better  results  have  been  obtained  by  raising  two  suc- 
cessive crops  of  these  plants  on  the  same  land ;  devoting 
the  interval  between  harvest  and  seed-time  to  a  carefm 
cultivation  of  the  soil,  and  manuring  it  weU,  if  it  be  not 
already  in  a  state  of  great  fertility.^ 

When  a  field  of  clover  ha&  been  well  covered,  we  may 
yet  obtain  a  crop  from  it  in  the  sowing  year,  provided 
we  mow  early,  so  as  to  be  able  to  plough  the  land  three 
times  more.  But  the  soil  must  be  thoroughly  cleansed 
firom  dog's  grass.  The  land  may  also  be  made  available 
for  raising  a  crop  of  tares,  to  be  mown  in  the  green  state; 
provided  it  be  ploughed  once  before  sowing  the  tares,  and 
twice  after  they  are  gathered. 

The  usual  tune  for  sowing  colza  is  from  the  middle  of 
July  to  the  middle  of  August ;  it  may,  however,  be  safely 
sown  at  an  earlier  part  of  the  season,  for  it  never  produces 
seed  the  first  year.  The  time  for  sowing  rape  is  from 
the  middle  of  August  to  the  beginning  of  September. 

The  sowing  should  take  place  as  soon  as  possible  after 
the  ploughing  intended  as  a  preparation  for  it.  As  soon, 
therefore,  as  this  ploughing  is  finished,  the  ground  should 
be  harrowed  for  the  purpose  of  levelling  it,  and  alter- 
wards  rolled.  The  seed  is  then  to  be  put  into  the 
ground,  the  harrow  passed  lightly  over  it,  and  also  the 
roller,  if  the  soil  be  dry.  If,  however,  a  heavy  rain  should 
fall,  either  during  or  immediately  after  the  sowing,  there 
will  be  no  necessity  either  for  harrowing  or  rolling,  since 
the  seed  will  then  be  sufficiently  covered  without  these 

*  vide  ^  Thien  VeimlvcMe  Schiifteii,"  ler  Bind.    S.  486,  A. 
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operations.  If  the  soil  should  be  much  clotted  by  the 
rain,  it  will  be  useful  to  pass  the  harrow  lightly  over  it 
before  the  seed  comes  up. 

It  is  particularly  important  that  the  seed  be  uniformly 
distributed  over  the  land.  The  best  plan  is  not  to  use 
more  than  five  pounds  of  seed  per  acre,  and  to  sow  it  in 
such  a  manner  as  not  to  leave  any  vacant  spaces ;  for 
when  the  plants  are  very  close  together,  they  retard  one 
another's  growth,  become  weakened  during  winter,  and 
die;  but  when  they  are  further  apart,  they  become 
strong,  and  able  to  resist  the  injurious  effects  of  particular 
states  of  the  atmosphere.  Even  when  plants  unequally 
sown  are  able  to  live  through  the  winter,  those  which  are 
too  close  together  are,  notwithstanding,  stunted  in  their 
growth,  and  rarely  capable  of  ripening  their  seed.  For 
colza  it  is  therefore  of  great  importance  to  employ  a 
skilful  sower ;  if  we  hear  of  one  living  at  any  distance, 
we  ought  by  no  means  hesitate  about  engaging  him,  and 
paying  him  a  ducat  per  day  if  he  demand  it.  A  bad 
sower  may  cause  the  crop  to  fail.  If  we  cannot  depend 
on  the  skill  of  the  sower,  it  is  better  to  sow  eight  pound 
of  seed  per  acre. 

The  land  should  be  provided  with  good  ditches  and 
drainage  furrows,  for  carrying  off  the  water.  In  winter, 
during  a  thaw,  all  possible  care  must  be  taken  to  keep 
the  drains  clear. 

If,  towards  the  end  of  summer,  a  great  number  of 
weeds,  particularly  of  the  wild  mustard  tribe,  should 
spring  up  amongst  a  crop  of  early  sown  colza,  they  should 
be  cut  whilst  in  flower :  even  if  the  leaves  of  the  colza 
should  be  cut  at  the  same  time,  the  plants  will  not  be 
injured.  In  this  manner,  a  considerable  quantity  of 
fodder  may  be  derived  in  autumn  from  a  field  of  colza. 

If  a  field  sown  with  colza  enter  upon  the  winter  in  good 
condition,  the  plants  being  healthy,  of  a  deep  green 
colour,  neither  too  crowded  nor  too  far  apart,  and,  lastly, 
if  the  arrangements  for  draining  and  carrying  off  the 
water  have  been  judiciously  made,  there  is  every  reason 
to  hope  for  a  good  crop  -,  still,  however,  there  is  some- 
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thing  to  be  apprehended  from  the  critical  period  at  the 
end  of  winter.  A  continued  alternation  of  thaw  and 
frost  uproots  the  plants  and  kills  them.  The  melting  of 
ice  and  snow  under  the  rays  of  the  sun,  and  the  fi[t)st 
which  follows  in  the  night,  are  dangerous  to  all  crops 
which  grow  during  winter ;  and  the  more  so  in  propor- 
tion as  the  upper  layer  of  the  soil  is  more  saturated  with 
water,  which  is  unable  to  pass  off  through  the  lower 
stratum,  because  that  stratum  is  frozen.  Under  all  these 
circumstances,  it  is  possible  that  the  seedlings  may  be  de- 
stroyed, even  though  they  have  been  sown  with  the 
utmost  care. 

Besides  the  plant-louse,  which  attacks  it  inmiediately 
after  seed-time,  colza  is  also  subject  to  the  ravages  of 
other  enemies,  viz.,  the  mouse,  the  weevil  (which  lays  its 
eggs  in  the  flower,  whence  there  springs  a  worm  that 
feeds  upon  the  seed  vessels),  and  the  glow-worm  {nitidula 
anea).  It  is  said  that  these  insects  multiply  with  pecu- 
liar rapidity  in  districts  where  the  cultivation  of  plants  of 
this  kmd  has  been  long  practised. 

Such  are  the  ordinary  principles  of  the  culture  of  rape 
and  colza ;  for  these  plants  do  not  differ  in  any  respect 
excepting  those  already  pointed  out.  But  in  the  Nether- 
lands, and  the  countries  bordering  on  the  Rhine,  and 
likewise  in  some  parts  of  England,  the  practice  of  trans- 
planting has  been  long  established,  particularly  with 
regard  to  colza.  Wherever  the  value  of  a  fertile  soil  is 
great  in  comparison  with  the  price  of  labour,  this  method 
appears  to  be  almost  universally  followed;  because  it 
admits  of  a  great  part  of  the  land  being  made  available 
even  during  the  year  in  which  the  transplanting  takes 
place,  and,  at  the  same  time,  affords  an  opportunity  for 
executing  the  necessary  ploughings.  Vanous  descrip- 
tions have  been  given  of  this  method,  but  the  most  accu- 
rate is  that  of  Schwertz,  in  his  excellent  work  on  Flemish 
agriculture. 

Transplanting  is  performed  either  after  ploughing,  or 
with  the  spade  or  dibber.  As  I  cannot  speak  of  this 
method  from  my  own  knowledge,    I  must  refer  my 
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readers  to  the  work  of  Schwertz ;  which  will,  doubtless, 
be  in  the  hands  of  every  cultivator  who  wishes  to  adopt 
the  method. 

On  the  other  hand,  a  method  which  Schwertz  de- 
scribes as  very  successful  in  his  own  hands,  viz.,  that  of 
drilhng  in  rows,  separated  by  considerable  intervals,  is 
one  with  which  I  have  long  been  practically  familiar,  and 
which  I  shall  probably  always  adopt  in  sowing  colza  for 
seed.  I  trace  farrows  with  the  marking-plough,  two  feet 
apart,  and  sow  the  colza  with  the  radish-drill.  This 
operation  is  performed  on  a  well  prepared  soil ;  the  tracing 
out  of  the  rows  being  preceded  by  one  more  cultivation 
with  the  extirpator  and  levelling  with  the  harrow.  1 
have  never  tried  Schwertz's  method  of  sowing  colza  in 
this  manner  on  a  soil  on  which  a  crop  of  ripe  grain  had 
been  gathered  the  same  year ;  but  I  have  done  it  after  a 
single  cutting  of  clover,  or  after  tares  mown  in  the  green 
state.  After  seed-time,  the  roller  is  passed  over  the 
groi}nd. 

When  the  plants  have  put  forth  their  fourth  leaves,  the 
horse-rake,  armed  with  three  horizontal  knives,  is  passed 
between  the  rows ;  and  if  the  plants  are  sufficiently  ad- 
vanced, they  are  earthed  up  with  the  horse-hoe  after 
Michaelmas-day.  If  wild  mustard  and  charlock  make 
their  appearance  between  the  rows,  they  are  pulled  up ; 
it  is  rarely  that  the  crop  is  infested  with  any  otiker  weeds. 
I  have  never  found  it  necessary  to  earth  up  twice  before 
winter ;  such  a  proceeding  might,  however,  be  useful. 

The  earth  laid  up  against  the  rows  prevents  the  colza 
from  being  uprooted  by  frost ;  for  the  trenches  formed  by 
laying  up  the  earth,  completely  protect  the  plants 
from  moisture,  pro\ided  the  field  have  ditches,  in  go(xl 
condition  for  carrying  off  the  water.  When  this 
arrangement  is  observed,  I  do  not  think  that  there  is  any 
thing  to  be  feared  from  the  winter. 

In  the  spring,  as  soon  as  the  plants  begin  to  shoot 
forth,  the  earth  is  again  laid  up. 

There  is  ample  time  for  putting  in  the  seed ;  viz.,  from 
the  beginning  of  July  to  the  middle  of  August.    The 
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land  must  be  kept  in  readiness,  and  the  seed  sown  during 
rainy  weathar,  in  order  that  the  plants  may  shoot  up 
quickly,  and  be  safe  from  the  attacks  of  phmt-uce.  How- 
ever distant  the  rows  may  apoear,  the  plants  spread  out 
their  branches  so  widely,  that  the  field  will  always  be  well 
covered  by  them. 

The  season  of  maturity  of  these  vegetables,  which  is 
usually  the  middle  of  June,  should  be  carefdlly  attended 
to.  We  must  not  wait  till  all  the  seed-vessels  are  ripe. 
As  soon  as  those  which  ripen  the  earUest  begin  to  turn 
brown  and  transparent,  and  the  seeds  to  acquire  a 
blackish-brown  hue,  the  crop  should  be  gathered  without 
ddav ;  for  if  the  gathering  be  delayed,  the  plants  will 
shed  a  great  portion  of  their  seed. 

There  are  various  modes  of  gathering  this  crop. 

When  the  seed  has  been  sown  broadcast,  the  scythe 
may  be  used ;  but  it  must  be  without  rods  or  cradles. 
The  crop  is  heaped  up,  lifted,  and  made  up  into  bundles 
at  once.  All  these  operations  are  easfly  performed,  and 
without  much  loss  of  seed ;  but  where  the  sickle  is  in 
use,  reaping  is  preferred.  When  the  weather  is  dry, 
both  these  operations  are  best  performed  early  in  the 
morning ;  or  even  at  night,  when  the  moon  shines  and 
the  dew  is  on  the  ground. 

There  are  two  ways  of  harvesting  this  crop.  One 
consists  in  housing  it  in  bams ;  the  other,  in  threshing 
it  on  the  field.  If  the  former  method  be  adopted, 
it  is  usual  to  tie  up  the  crop  in  bundles  not  exceeding 
10 lbs.  in  weight;  and  for  this  purpose  the  severcA 
portions  are  collected,  not  with  the  rake,  but  by 
nand.  This  is  usually  done  the  day  after  mowing,  or  on 
the  following  day  at  the  latest.  The  sheaves  are  then 
collected  in  heaps,  of  greater  or  less  magnitude ;  large 
heaps  are,  however,  preferred,  because  the  seed  is  then 
less  in  danger  of  dropping  from  the  pods  and  being  de- 
voured by  birds.  If  the  sheaves  are  left  on  the  ground 
for  any  considerable  time,  they  are  covered  "V^th  straw. 
Even  if  rain  should  fall,  and  continue  for  %Qiae  time,  the 
sheaves  are,  nevertheless;  suffered  to  rem^ijw  yf\\Jw\\t\)em 
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turned ;  for  the  seed  is  not  injured,  even  though  the 
straw  should  become  heated  and  give  out  a  peculiar 
odour.  But  it  would  be  liable  to  shed  if  the  sheaves 
were  disturbed. 

The  crop  is  usually  housed  after  five  or  six  days.  The 
waggon  used  for  carrying  it  must  be  provided  with  large 
sheets  or  cloths,  to  coUect  the  seed  which  falls  &om  the 
sheaves.  These  sheets  are  fastened  to  the  ladders  in  such 
a  manner  as  to  have  their  edges  raised. 

If  the  seed  be  disposed  to  drop  from  the  pods,  a  large 
sheet  or  cloth  is  also  placed  before  the  heap  every  time 
that  the  waggon  is  loaded,  and  one  side  of  the  waggon  is 
made  to  pass  over  it,  so  that  all  the  seed  which  faUs  may 
be  collected.  The  loading  is  performed  with  great  care, 
and  in  such  a  manner  that  the  sheaves  may  |»oject  but 
very  little  beyond  the  ladders ;  and  the  waggon  is  drawn 
by  two  horses  only,  though  the  team  is  usually  composed 
of  fom*. 

The  crop  is  shot  upon  the  threshing-floor,  unless  there 
be  in  the  bam  a  space  boarded  and  perfectly  dean  on 
which  it  may  be  deposited. 

This  crop  is  usually  threshed  as  soon  as  possible,  in 
order  that  it  may  not  interfere  with  operations  at  harvest 
time,  and  likewise  because  the  grain  is  more  easily  sepa- 
rated at  an  early  period  than  after  the  straw  has  sweated; 
the  straw  is  also  preserved  in  better  condition. 

The  grain  is  separated  from  the  chaff  by  winnowing, 
and  the  lareer  pods  by  means  of  a  coarse  sieve.  The 
finer  part  of  the  ^aff  remains  for  a  time  mixed  with  the 
grain,  and  is  not  separated  till  the  latter  is  perfectly  dry ; 
the  separation  is  then  effected  by  means  of  a  fanning 
machine. 

Care  is  taken  to  spread  the  gram  so  that  the  thickness 
of  the  layer  shall  not  exceed  four  inches,  and  at  first  to 
stir  it  often  with  the  rake. 

The  other  method  is  much  practised  in  districts  where 
colza  has  for  a  long  time  been  cultivated  on  extensive 
tracts  of  land.  In  Marshall's  "  Description  of  the  Agri- 
culture of  Yorkshire,"   vol,  ii.  page  103,    there  is  a 


OIL   PLANTS.  517 

very  excellent  description  of  the  ordinary  mode  of  threshing 
colza.  I  have  seen  this  mode  of  threshing  established 
in  the  same  manner,  attended  with  the  same  practices, 
and  likewise  regarded  as  a  general  festival,  in  the  provost* 
ship  of  Preez  and  Kiel :  it  is  also  practised  in  the  Western 
part  of  the  low  countries  bordering  on  the  Baltic.  But, 
if  an  individual  cultivator  adopt  this  method,  the  treading 
out  of  the  gpun  by  horses  will  certainly  be  found  advan- 
tageous :  this  method  is  described  by  Kaehler,  who  has 
extracted  it  from  the  diary  of  a  journey  which  he  made 
in  Holstein.  This  description  is  found  in  a  work  entitled 
"  Handbuch  fOr  Landwirthe."  In  order  to  make  this 
method  known  to  such  of  my  readers  as  are  not  in  pos- 
session of  this  work,  I  cannot  do  better  than  transcribe 
the  author's  account.    It  is  as  follows : — 

''  At  nine  in  the  morning,  the  proprietor,  M.  Niemeyer, 
had  the  kindness  to  go  with  me  to  the  colza-field.  I  was 
struck  with  astonishment  at  sight  of  the  immense  space 
of  ground  covered  with  the  plant ;  a  great  part  of  the 
rop  was  extended  on  the  stubble :  but  another,  and 
much  larger  portion  which  had  been  mowed,  was  collected 
in  little  heaps  of  6  or  7  feet  in  height. 

"  Everything  was  in  fuU  activity :  the  colza  was  being 
carried,  and  at  the  same  time,  troaden  out  by  horses  on 
the  field.  Sledges  drawn  by  two  horses  were  used  for 
carrying  and  collecting  the  colza.  On  each  sledge  was 
placed  a  hand-barrow,  with  two  rods  crossing  m  the 
middle,  and  having  a  large  cloth,  from  32  to  36  square 
feet  in  surface,  stretched  over  them.  Three  similar  sledges 
followed  one  another  in  a  line.  One  of  these  files  was  at 
work  near  the  colza,  which  was  lying  on  the  ground  in 
breadths.  Four  women  were  employed  in  loading  the 
sledges :  they  lifted  the  colza  with  a  stick  about  three 
feet  in  length,  which  they  held  in  the  risht  hand ;  and 
while  they  kept  it  in  equilibrium  with  the  left  hand,  the 
whole  was  placed  on  the  cloth  without  the  least  effort. 
Whenever  a  loaded  sledge  moved  off,  there  was  an  empty 
one  ready  to  take  its  place,  and  everything  went  on 
without  inteiTuption. 
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''  We  arrived  at  the  heaps.  Here  also  was  a  file  of 
sledges  employed  in  carrying  the  crop,  the  operatioii  of 
loadmg  going  on  much  more  quickly  than  in  the  farmer 
case.  Two  men  were  at  hand,  with  levers,  from  8  to  10 
feet  in  length,  and  very  light,  ready  to  lift  the  parcels  of 
various  sizes  on  to  the  large  cloth.  This  part  of  the  work 
went  on  with  great  rapidity.  One  man  took  hold  of  the 
levers,  and  introduced  them  between  the  ground  and  the 
heaps ;  while  another,  stationed  on  the  opposite  side,  was 
in  readiness  to  seize  the  levers  as  soon  as  he  could  see 
them ;  and  thus  the  whole  heap  was  placed  on  the  sledge. 

"  We  next  passed  on  to  the  floors  on  which  the  crop  was 
threshed :  there  were  two  of  these  floors  placed  at  some 
distance  apart.  The  ground  had  previously  been  prepared 
by  removing  the  stubble  and  stones  which  might  be  ooU 
lected  on  it.  These  floors  were  quadrangular,  each  of  them 
being  48  feet  in  length,  and  36  in  bmidth,  and  covered 
with  strong  cloths.  These  cloths  were  raised  at  the  sides 
to  the  height  of  a  few  feet  above  the  ground,  and  attached 
to  feet  fixed  for  the  purpose.  The  entrance  was  on  one 
side,  and  there  the  cloth  could  be  lowered  5  or  6  feet. 

"  To  each  file  of  sledges  were  attached  two  men  em- 
ployed in  unloading.  This  operation  was  also  quickly 
executed ;  for,  as  soon  as  a  sledge  arrived,  the  handles  of 
the  barrow  were  seized  by  two  men,  one  in  front  and  the 
other  behind,  who  removed  the  whole  to  the  floor,  turned 
it  over,  replacing  the  barrow  and  the  large  cloth  on  the 
sledge  as  soon  as  they  had  unloaded  it.  In  this  manner 
the  operation  was  continued  till  the  floor  was  covered 
with  colza  to  the  thickness  of  about  6  feet. 

''  The  entrance  was  then  cleared,  and  two  attendants, 
each  leading  three  horses,  entered  and  mounted  on  the 
layer  of  colza.  They  led  the  horses  four  or  five  times 
round  the  floor,  and  then  re-descended.  The  colza,  thus 
trodden  out,  was  then  immediately  turned  over  by  several 
men  armed  with  forks,  and  then  the  horses  were  led 
over  it  again.  After  they  had  again  made  a  few  turns, 
the  operation  was  flnished,  and  the  men  who  had  turned 
the  colza  removed  the  straw  from  the  floor. 
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^'It  appeared  to  be  scarcely  possible  that  so  trifling 
an  amount  of  labomr  should  suffice  to  separate  the  colza 
completely  firom  the  straw ;  but  a  careful  examination 
soon  convinced  me  that  it  was  so,  for  I  found  scarcely  a 
gram  left  amongst  it. 

"The  staraw,  having  been  completely  removed,  the 
coarsest  part  of  the  residue  of  the  stems  and  seed-vessels 
which  remained  in  contact  with  the  grain  was  collected 
with  the  rake  towards  one  comer  of  the  large  doth.  At 
this  angle  was  placed  a  board  three  or  four  feet  long  and 
several  feet  broad.  It  was  fixed  obUquely,  and  in  such 
a  manner  that  its  top  projected  beyond  the  edge  of  the 
cloth.  The  coarser  part  of  the  chaff  was  drawn  along 
with  the  rake,  and  fell  beyond  the  floor,  dear  from  the 
seed  far  more  effectually  than  could  possibly  have 
been  expected. 

"  The  loading,  turning,  and  raking  being  finished  on  one 
floor,  the  horses  were  led  on  to  the  other,  and  vice  versa, 
so  that  the  whole  of  the  process  was  constantly  going  on. 

"  As  this  part  of  the  work  proceeded,  the  colza  was 
conveyed  by  the  team  to  the  repositories,  where  it  was 
deposited  on  the  floors  of  the  bam ;  and  although  the 
distance  was  very  short,  the  team  was  scarcely  equal  to 
the  work. 

"  Thence  we  proceeded  to  the  repositories,  where  the 
operation  of  cleansing  the  colza  was  in  progress.  A 
bam  of  great  width  and  length,  vrith  two  floors  boarded 
lengthwise,  and  one  in  the  middle  boarded  across,  was 
completely  covered  vrith  colza.  Ten  labourers  were  em- 
ployed in  winnowing  the  colza,  after  a  number  of  women 
had  passed  it  through  a  sieve  to  separate  the  coarser 
portion  of  the  chaff ;  and  whilst  one  set  of  men  were 
employed  in  carrying  the  cleansed  colza  to  the  granary, 
after  it  had  been  arranged  in  separate  heaps,  others  were 
engaged  in  unloading  the  waggon  which  brought  the 
grain  from  the  field,  and  depositing  it  in  heaps  of  con- 
siderable length,  but  moderate  height. 

**  The  grain  is  left  untouched  in  these  heaps  for  about 
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tweuty-four  hours ;  during  that  time  it  becomes  slightly 
heated,  and  acquires  a  fine  black  tinge. 

''  I  was  overwhelmed  with  surprise  at  seeing  so  large  a 
quantity  of  colza  in  the  granary.  The  preceding  year's 
crop  still  remained  there  almost  entire ;  and  as  a  year's 
crop  amounts  to  about  1,500  tons,  the  quantity  then 
collected  must  have  amounted  to  8,000  tons. 

''  This  is  all  that  my  journal  contains.  Every  one  must 
surely  approve  of  this  mode  of  gathering  a  crop  of  coka. 
The  work  goes  on  with  great  rapidity,  which  is  a  great 
desideratum  at  a  time  so  closely  bordering  on  harvest. 
But  the  subject  must  be  refrarded  in  another  point  of 
view.  Everything  is  done  m  the  open  air,  anftheie- 
fore  absolutely  requires  a  continuance  of  fine  weather. 
Should  rain  set  in,  it  might  perhaps  be  advisable  to  take 
advantage  of  occasional  fine  days,  to  get  in  as  much  as 
possible  of  the  crop.  The  cultivator  must,  therefore, 
exercise  his  own  judgment  upon  this  point,  and  take  such 
measures  as  will  enable  him,  either  in  fine  or  in  wet  wea- 
ther, to  make  choice  of  the  method  which  he  thinks  most 
conducive  to  his  interest  and  most  in  accordance  with 
existing  circumstances.'' 

Schwertz  (vol.  ii.  p.  178)  proposes  as  a  new  method, 
invented  by  himself,  but  not  vet  mtroduced,  to  stack  the 
colza  as  soon  as  it  is  cut,  and  let  it  ripen  in  that  situa- 
tion. But  this  method  is  neither  new  nor  wonderful : 
it  was  described  some  time  ago  by  Reichard,  and  is 
adopted  in  several  rural  establishments  in  Westphalia. 
Beichard  proposed  to  cover  the  stacks  with  boards  and 
load  them  with  stones,  in  order  to  make  the  temperature 
of  the  colza  rise  still  higher.    This,  however,  is  ulseless. 

The  grain  is  not  uijured  by  this  treatment,  but  ripens 
without  dropping  from  the  pods.  The  straw  is,  however, 
deteriorated  when  the  stack  becomes  heated.  The  stack- 
ing is  begun  by  placing  five  or  six  sheaves  tied  together 
in  an  upright  position,  and  side  by  side ;  a  bundle  of 
straw  being  laid  under  them.  The  bundles  are  then 
placed  all  around,  and  carefully  arranged,  with  the  pods 
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turned  inwards  and  the  stems  outwards.  The  stacks^ 
when  completed,  are  covered  with  straw,  more  to  keep  off 
the  birds  than  to  protect  the  grain  from  moisture ;  and 
in  this  maimer  they  are  left  till  the  time  arrives  for  thresh- 
ing, which  is  usually  performed  in  the  field  during  fine 
weather. 

Colza  and  rape  are  not  absolutely  exempt  from  casual- 
ties. The  former  is,  however,  less  exposed  to  them  than 
the  latter,  provided  it  be  sown  early.  According  to  my 
own  experience,  the  method  of  drilling  protects  it  from 
the  dangers  of  winter ;  the  only  remaining  danger  is  from 
insects. 

When  colza  and  rape  are  cultivated  in  the  ordinary 
way,  their  produce  vanes  from  five  to  twelve  bushels  per 
acre.  On  a  rich  soil,  colza  yields  more  than  rape.  JBy 
the  method  of  drilling,  Schwertz  has  obtained  as  much 
as  fourteen  bushels ;  and  according  to  trials  which  1  have 
myself  made,  this  quantity  is  by  no  means  extraordinary. 
Such  a  crop  must  not,  however,  be  expected  every  year. 
The  price  of  colza  and  rape  is  subject  to  great  variations. 
It  has  sometimes  risen  higher  than  6  rix^oTlars  per  bushel, 
and  I  have  never  known  it  lower  than  2^ ;  four  rix- 
dollars  may  be  considered  as  the  average  price.  Even 
when  maritime  commerce  is  stopped,  the  home  consump- 
tion  of  oil  is  sufficiently  great  to  keep  up  the  price  of 
colza,  because  at  such  times  there  is  a  sc^mty  of  whale 
oil.  The  price  never  suffers  any  considerable  diminution, 
excepting  after  a  very  abundant  whale  or  herring  fishery. 
Colza  always  fetches  more  than  rape,  because  its  produce 
in  oil  is  10  per  cent,  greater. 

The  cultivator  who  raises  these  plants  on  a  laree  scale 
is  much  more  likely  to  gain  by  them  if  he  keeps  his  own 
oil-mill ;  because  by  so  doing  he  not  only  makes  himself 
independent  of  merchants  and  oil-manufacturers,  but 
also  preserves  the  cakes,  which  afford  most  useful  nourish- 
ment for  the  cattle.  Where  oil-plants  are  cultivated  in 
large  quantities,  an  oil-press  will  repay  its  cost  at  a  very 
hi^  interest. 

The  straw  of  these  plants  is  not  of  great  value ;  but 
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when  housed  in  good  condition,  it  deserves  higher  estima* 
tion  than  is  given  to  it  bjr  those  who  only  seek  to  get  rid 
of  it,  and  bum  it  for  the  sake  of  spreading  its  ashes  on 
the  land,  thereby  confining  its  utility  to  the  veiy  spot  on 
which  it  is  spread.  Sheep  are  very  fond  of  the  husks 
and  the  ends  of  the  branches ;  the  remainder  may  be 
advantageously  mixed  with  the  dung. 

That  these  plants  exhaust  the  soil  to  a  very  great  ex* 
tent,  and  do  not  in  any  case  restore  to  it  the  manure 
which  they  require  and  absorb,  is  a  fact  respecting  whidi 
no  doubt  can  exist :  all  impartial  persons  who  cultivate 
these  plants  in  large  quantities  will  agree  to  it,  whatever 
may  be  said  by  cultivators  who  are  obstinately  prejudiced 
in  favour  of  this  branch  of  cultivation.  Even  when,  as 
is  often  the  practice  in  England  and  Belgium,  the  cakea 
are  directly  given  to  the  soil  as  manure,  the  nutritioUB 
matters  absorbed  by  the  crop  are  not  fully  restored : 
and,  moreover,  a  German  cultivator  would  not  easily  make 
up  his  mind  to  deprive  the  cattle  of  this  kind  A  food. 
The  raising  of  these  plants  in  very  lai^  Quantities  ex- 
hausts the  land  to  sucn  an  extent  as  to  render  necessary 
the  utter  abandonment  of  this  cultivation,  when  it  baa 
been  engaged  in  by  those  who  neither  have  the  means 
of  procuring  a  supply  of  manure  from  without,  nor  possess 
a  sufficient  quantity  on  their  own  establishments.  Those 
who  maintain  the  contrary  rest  their  assertion  on  the  fine 
crops  of  autumn^grain  which  are  usually  obtained  after 
the  cultivation  of  these  plants.  But  it  must  be  remem-^ 
bered  that,  as  a  preparation  for  this  cultivation,  it  is  usual 
to  give  the  land  double  the  ordinaiy  quantity  of  manure, 
to  bestow  the  greatest  pains  on  the  preparatory  Mowing, 
and  after  harvest  to  plough  up  the  land  again  with  the 
greatest  care.  These  plants  may  doubtless  be  regarded 
as  an  intermediate  crop,  which  serves  to  keep  the  soil 
light,  and  fertilize  it  by  the  shade  which  their  leaves  afibrd. 
It  is  not,  therefore,  surprising  that  the  succeeding  crop 
should  always  be  very  abundant,  since  the  soil  retains  a 
sufficient  quantity  of  nutritive  matter ;  and  this  matter 
has  been  brought  within  the  reach  of  the  crop  which  im< 
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mediately  Mows.  But  after  this  crop  fresh  manure  is 
almost  indispensable,  for  the  success  of  those  which  foUow; 
unless,  indeed,  the  soil  be  naturally  possessed  of  uncom- 
mon fertility.  When,  therefore,  colza  and  rape  are  to  be 
raised  in  large  quantities,  it  is  necessary  to  bear  in  mind 
the  considerations  already  noticed  respecting  the  cultiva- 
tion  of  vegetables  for  the  market  in  general. 

But  coka  may  also  be  made  very  useful  as  a  fodder- 
plant,  and  in  this  capacity  contribute  as  much  to  the 
welfare  of  the  establishment  in  general,  as  to  the  fertility 
of  the  soil  in  particular.  It  is  true  that  a  rich  soil  is  re- 
quired for  this  purpose ;  otherwise,  the  colza  does  not 
grow  to  a  sufficient  height.  When  colza  is  to  be  raised 
as  a  fodder-plant,  it  may  be  sown  in  and  after  the  month 
of  May ;  and,  according  to  the  early  time  of  the  sowing, 
and  the  more  or  less  favourable  state  of  the  weather,  we 
may  obtain  two,  three,  or  even  four  plentiful  green-crops 
from  it,  even  in  the  seed-year  itself.  It  will  often  shoot 
forth  ^v  in  the  spring,  affording  the  first  supply  of 
green  food  for  the  cattle.  The  plant  may,  if  desired, 
even  be  allowed  to  run  to  seed ;  it  will  still  yield  a  com- 
plete crop.  If,  in  consequence  of  the  soil  not  being 
sufficiently  fertile,  the  colza  diould  not  shoot  forth  in  the 
first  year  with  sufficient  vigour  to  furnish  plentiful  green 
crops,  it  will  at  all  events  afford  excellent  pasturage  for 
the  cattle :  it  is  eaten  with  avidity  by  animals  of  all  kinds, 
and  soon  shoots  forth  again  after  having  been  fed  off.  In 
England,  colza  is  more  frequently  sown  as  a  pasture-plant, 
thfl^  for  seed :  and  this  mode  of  employing  the  land  is 
considered  as  equivalent  to  a  plentiful  manuring.  Fields 
are  there  met  with  which  are  never  manured,  but  treated 
in  this  manner  every  four  or  five  years. 

Clover  thrives  perfectly  well  among  colza,  whether  the 
latter  be  allowed  to  ripen,  or  whether  it  be  mowed  or  fed 
off.  Moreover,  if  colza  be  always  used  as  green  food,  it 
is  a  good  plan  to  devote  a  certam  number  of  fields  en- 
tirely to  the  raising  of  fodder  for  a  few  years ;  a  mode  of 
proceeding  which  is  farther  recommended  by  the  low  price 
of  the  seed  of  this  plant. 

L  L  2 
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Rape  is  not  w^ell  adapted  for  fodder ;  and  spring-colza, 
which  grows  up  and  flowers  quickly,  is  altogether  unfit 
for  that  purpose.  Some  persons  by  mistake  have  used  it 
in  this  manner ;  but  they  have  obtained  a  veiy  poor  crop, 
and  only  one  supply  of  green  food. 

Many  plants  bearing  some  affinity  to  coka  have  been 
cultivated  in  its  place :  the  Swedish  turnip,  or  rutabaga, 
has  been  lately  brought  into  notice  as  superior  to  it,  both 
in  quality  and  quantity  of  seed.  This  opinion  has  been 
promulgated,  particularly  in  France  and  Germany,  by 
Scliwertz.  The  seed  of  colza  was  doubtless  originally 
derived  from  the  plant  with  the  fleshy  root,  to  which  this 
name  is  appUed :  but  by  growing  in  fields  where  it  has 
been  crowded,  and  its  root  has  not  been  able  to  attain  its 
natural  size,  the  nature  of  the  plant  has  at  length  been 
so  far  modified  that  at  present  the  same  seed  no  longer 
gives  rise  to  a  root  of  considerable  thickness,  even  when 
the  plant  is  isolated.  I  have  for  some  time  remarked 
that  the  Swedish  turnip  yields  an  enormous  quantity  of 
seed,  and  that  the  seed  is  very  rich  in  oil.  The  great 
advantages  which  Scliwertz  and  Clemens  have  derived 
from  it,  and  the  superiority  over  colza  which  they  assign 
to  it,  have  strengthened  my  own  conviction,  and  deter* 
mined  me  to  lose  no  time  in  giving  the  preference  to  the 
Swedish  turnip  in  my  own  cultivation. 

SPRING   COLZA,    OR   SPRING   RAPE. 

These  two  names  are  applied  indifferently  to  the  same 
plant ;  and  this  plant  is  totally  distinct  from  both  colza 
and  rape.  It  is  not,  like  various  kinds  of  spring  and 
autumn  wheat,  a  mere  variety  obtained  by  cultivation: 
it  is  the  Brassica  campeatris  of  botanists,  the  same  that 
grows  wild  in  many  places,  and  in  that  state  is  commonly 
known  by  the  name  of  wild  cabbage.  It  is  the  only  plant 
of  this  family  which  possesses  the  property  of  growing 
up  and  flowering  rapidly,  like  mustard  and  wild-radish. 
It  is,  therefore,  a  spring-plant,  which  may  be  sown  from 
the  time  when  all  danger  of  frost  is  over,  to  the  end  of 
June,  without  any  risk  of  its  not  attaining  maturity. 
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This  plant  thrives  in  a  soil  which  is  fertile,  rich,  and 
not  very  dry :  it  reqnires  careful  plongliings  to  clear  the 
land  from  weeds.  In  the  three-field  system,  it  is  usually 
sown  on  the  fallow;  and,  after  the  harvest,  succeeded  by  a 
crop  of  some  autumnal  grain.  This  plant  does  not  absorb 
the  nutritive  principles  of  the  soil  so  much  as  colza :  it, 
however,  consumes  a  large  quantity  of  them  in  proportion 
to  the  time  for  which  it  occupies  the  ground,  and  com- 
monly yields  much  less  abundantly  than  the  oil-plants 
which  are  sown  in  autumn. 

The  soil  being  prepared,  the  seed  must  be  sown  when 
the  weather  is  fine,  but  rather  damp,  in  order  that  it  may 
germinate  and  spring  up  quickly,  and  thus  more  easily 
escape  the  injurious  effects  of  weeds  and  the  attacks  of 
plant-lice.  The  success  of  the  plant  depends  both  on  the 
weather,  and  on  the  absence  of  scarabs  and  their  larvae ; 
and  likewise  of  certain  black  caterpillars,  which  often 
attack  it  at  the  time  of  flowering.  Spring-colza  ripens 
about  Michaehnas ;  that  which  is  sown  early  ripens  sooner. 
It  requires  for  the  most  part  the  same  labour  as  autumnal 
colza,  excepting  that  it  is  rarely  threshed  in  the  open 
field. 

A  prudent  cultivator  will  lose  no  time  in  ploughing  up 
the  crop,  as  soon  as  he  perceives  that  it  is  likely  to  fail : 
otherwise  the  weeds  will  choke  it,  and  infest  the  soil. 

We  cannot  in  general  reckon  on  a  produce  of  more 
than  five  bushels.  It  is  only  on  the  soil  of  drained  swamps 
that  a  greater  product  is  obtained ;  and  in  such  situations 
the  crop  sometimes  equals  that  of  autunm-colza :  for  these 
soils  it  is  therefore  a  very  advantageous  crop,  on  account 
of  the  rapidity  of  its  growth. 

The  seed  is  also  less  valuable,  because  it  yields  a 
smaller  quantity  of  oil.  It  is  only  when  perfectly  ripe 
that  it  yields  as  much  as  18  or  20  lbs.  of  oil  per  bushel. 
Many  persons,  however,  raise  this  plant  in  preference  to 
the  autumnal  oil-plants,  because  it  occupies  the  ground 
for  one  summer  only. 

It  is  said  to  be  not  uncommon,  in  the  Bishopric  of 
Paderbom,  to  meet  with  spring  and  autumu  colza  aown 
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and  mixed  together :  in  such  cases,  the  former  is  gathered 
in  the  year  in  which  it  has  been  sown,  and  the  latter  in 
the  following  year :  this  is  certainly  a  curious  method. 

HVSTABD. 

This  plant  has  lately  been  reconunended  as  an  advan- 
tageous substitute  for  spring*colza,  to  be  used  in  the  pro- 
duction  of  oil. 

There  are  two  distinct  species  of  mustard,  differing 
from  one  another  not  only  by  their  colour,  but  also  by 
other  external  characters. 

White  mustard  produces  siliquas  rough  to  the  touch, 
and  terminated  by  a  long  point  or  horn.  The  colour  of 
its  seed  is  yellow,  inclining  to  brown.  That  which  is 
called  English  mustard,  is  nothing  more  than  a  variety 
produced  by  cultivation. 

Black  mustard  has  a  smooth  siliqua,  which  adheres 
firmly  to  the  tongue.  In  Germany  this  species  is  pre- 
ferred for  making  mustard  for  the  table :  its  husks  are 
more  easily  opened  than  those  of  white  mustard. 

Both  species  yield  oil  which  is  well-adapted  for  burning; 
and  also,  when  well  purified,  for  the  use  of  the  table.  A 
quintal  of  mustard-seed  yields  from  86  to  88  lbs.  of  oil. 

The  biting  acridity  of  the  seed  exists  not  in  the  oil, 
but  in  the  integument ;  and  the  EngUsh  mustard,  which 
is  celebrated  lor  its  strength,  is  said  to  be  made  from 
cakes  from  which  the  oil  has  been  expressed. 

Mustard  is  said  to  thrive  better  than  spring-colza  on 
poor  soils,  and  to  be  less  sensible  to  cold.  It  may,  there- 
tore,  be  more  advantageously  sown  at  the  end  of  winter : 
this  proceeding  is  even  necessarv,  for  mustard  is  particu- 
larly liable  to  be  destroyed  by  plant-Uce.  It  suffers  in  a 
less  degree  from  scarabs  and  worms.  It  continues  for  a 
long  time  in  flower,  and  affords  excellent  nourishmenc 
for  bees:  its  siliquas  are  formed  successively.  For 
cutting  mustard,  especially  the  black  species,  it  is  neces- 
sary to  choose  the  exact  time  when  the  first  siliquas  are 
ripe. 

The  produce  of  mustard  is,  on  the  average,  greater  than 
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that  of  spring-colza.  The  most  advantageous  mode  of 
disposing  of  it  is,  perhaps,  to  sell  it  to  those  who  prepare 
mustard  for  the  table,  provided  that  circumstances  will 
admit  of  this  course.  It  is,  however,  more  profitable 
than  spring-colza  for  the  preparation  of  oil,  because  it 
yields  a  greater  quantity.  It  therefore  deserves  the  pre- 
ference in  every  respect,  excepting  perhaps  that  it  requires 
to  be  sown  earlier,  and  therefore  imposes  the  necessity 
of  greater  expedition  in  giving  the  necessary  preparation 
to  the  soil. 

The  cakes  which  form  the  residue  in  the  preparation  of 
the  oil  are  said  to  afford  amild  and  stimulating  purgative 
for  cattle,  and  in  this  capacity  to  be  very  useful :  they  are 
ground  and  spread  upon  the  fodder  given  to  the  cattle. 

OILT   BABISH   (RAPHANUS   GHINSK8I8   0LEIPEBX7B.) 

This  is  a  variety  of  the  common  radish ;  it  has  been 
strongly  recommended  on  account  of  the  simpUcity  of  its 
culture,  the  abimdance  of  its  produce  in  seed,  and  the 
large  quantity  of  oil  which  it  yields :  it  is,  however, 
nowhere  cultivated  for  any  great  length  of  time. 

It  shoots  up  vifforously  in  height,  and  spreads  out  its 
long  branches  with  considerable  force :  it  therefore  stands 
in  need  of  support.  It  cannot  easily  be  kept  upright, 
excepting  on  narrow  beds  surrounded  with  sticks  placed 
horizontally  at  a  certain  distance  from  the  ground.  Its 
seed-vesseb  are  very  liable  to  be  attacked  by  the  larvae  of 
the  weevil.  They  ripen  very  irregularly,  because  the 
plant  flowers  continuously;  and  sometimes  the  greater 
number  of  them  do  not  ripen  before  winter.  If  this 
plant  could  be  sown  in  autumn,  and  would  withstand 
the  winter,  as  it  appears  to  do  according  to  experiments 
made  by  some  persons,  it  might  probably  be  cultivated  at 
less  risk :  but  it  does  not  seem  well-adapted  for  cuitiva- 
tion  on  a  large  scale  in  the  open  field. 

Its  produce  is,  to  all  appearance,  extraordinarily  large ; 
indeed,  when  particular  plants  are  separately  considered, 
it  appears  to  exceed  that  of  auy  other  oil.p\aiit.  It  will 
multiply  ten-thousand  fold;  and  iS;  therefo^^  ^tx  eiiceQent 
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plant  for  those  whose  main  object  is  a  very  great  mul- 
tiplication of  seed.  But  the  plant  when  isolated  spreads 
to  such  an  extent  that  it  must  be  considered  doubtful 
whether,  in  proportion  to  the  space  of  ground  which  it 
covers,  its  produce  in  grain  is  equivalent  to  that  of  other 
oil  plants.  The  seed  is  said  to  yield  50  per  cent,  of  its 
weight  of  oil ;  and  the  oil  possesses  an  agreeable  flavour. 

CULTIVATED     GOLD     OP     PLEASURE   (MTAGRUM    SATIVUM.) 

This  plant  also  grows  wild,  and  is  sometimes  very 
troublesome  amongst  flax :  it  grows  to  the  height  of  one 
or  two  feet.  The  stem  is  angular,  hairy,  and  branchii^;  : 
the  leaves  are  lanceolate,  and  embrace  the  stem  at  their 
bases :  the  flowers  are  yeUow,  and  grow  in  large  clusters 
at  the  top  of  the  stem.  The  siliquas  are  obovate,  flattened, 
and  terminated  by  the  persistent  filiform  style. 

The  plant  delights  m  sandy  soils,  provided  they  are 
rich ;  and  it  is  on  such  soils  that  it  is  cultivated :  but  it 
exhausts  them  to  a  great  degree. 

It  is  sown  in  April,  and  gathered  about  the  end  of 
July,  or  the  beginning  of  August.  It  is  less  subject  than 
other  oil  plants  to  the  ravages  of  insects,  and  seldom  £bu1s 
entirely.  Its  produce  scarcely  exceeds  5  bushels  per  acre. 
A  bushel  ought  to  yield  from  20  to  24  lbs.  of  an  oil, 
which  has  a  slightly  bitter  taste,  and  thickens  with  cold. 

COMMON    POPPT    (PAPAVER  SOMNIFERUM.) 

Several  varieties  of  this  plant  are  cultivated :  they  are 
distinguished  from  one  another  by  the  colour  of  their 
flowers  and  seeds,  and  the  structure  of  their  capsules. 

The  colour  of  the  flower  is  unimportant.  The  seed  is 
either  white  or  black.  Some  persons  think  that  the  black- 
seeded  variety  is  the  more  productive ;  others  ffive  the 
preference  to  the  white  in  this  respect.  The  white  seed 
is  the  more  agreeable  to  the  taste,  as  is  likewise  the  oil 
expressed  from  it.  That  variety  of  poppy  is  preferred 
whose  heads  or  capsules  when  ripe  assume  a  slightly 
blush  tinge. 

The  structure  of  the  capsules  is  of  more  consequence ; 
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for  there  is  a  variety  in  which  the  envelope  of  the  capsules 
dehisces  spontaneously  when  ripe,  so  that  the  seed  is 
easily  shed :  and  another  in  wluch  the  seed  remains  en- 
closed within  the  capsules,  which  must  be  opened  in  order 
to  extract  it.  The  former  is  well-adapted  for  cultivation 
on  small  pieces  of  ground,  where  the  heads  may  be  cut  off 
and  put  into  bags  as  they  ripen ;  but  it  is  quite  unfit  for 
cultivation  on  a  large  extent  of  surfEice,  where  it  is  desira- 
ble to  gather  the  whole  crop  at  once. 

The  poppy  requires  a  rich  soil,  containing  a  large 
quantity  of  humus,  and  well  prepared  for  its  cultivation. 
When  it  is  to  be  raised  in  the  fields,  the  soil  selected  for 
it  must  be  of  the  best  quality,  the  most  completely 
manured,  the  cleanest  that  can  be  found,  and,  if  possible, 
somewhat  sheltered  from  winds.  It  must  be  one  which 
has  been  prepared  and  manured  the  year  before,  because 
poppies  thrive  better  the  sooner  they  are  sown. 

It  is  a  favourite  plan  to  sow  them  in  March,  even  on 
ground  covered  with  snow,  provided  the  covering  be  of 
uniform  thickness.  This  method  is  said  to  be  wonder- 
fuUv  successful. 

roppies  are  sown  very  thinly.  To  insure  the  proper 
spreadmg  of  the  seed,  the  operation  must  be  intrusted  to 
a  man  well  practised  in  thm  sowing,  as  gardeners  are. 
A  pound  of  seed  is  too  much  for  an  acre.  If,  however, 
the  plants  be  subsequently  thinned,  no  injuiy  will  result 
from  their  having  been  sown  too  thicklv  at  first.* 

The  operation  of  thinning  the  poppies  and  pulling  up 
weeds  wiiich  grow  amongst  them,  is  absolutely  necessary 
to  their  complete  success.  The  spaces  between  the 
plants  should  not  be  less  than  six  inches ;  and  if  the  soil 
be  very  fertile  and  tolerably  well  sheltered  from  winds, 
the  produce  will  undoubtedly  be  greater  when  the  plants 
are  even  twelve  inches  apart.  When  poppies  are  too 
crowded,  they  produce  but  small  capsules,  containing 
very  little  seed,  and  that  too  of  inferior  quality.     The 

*  The  poppy  cannot  be  transplanted :  It  would  be  iiBelets  to  endeavour  to  fill 
up  Uie  vacant  spaces  by  this  method ;  even  in  weeding  it  while  young,  great 
care  must  be  taken  to  avoid  injuring  its  roots. 
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operation  of  thinning  is  performed  much  more  easily,  and 
with  far  greater  benefit  to  the  plants,  by  the  use  of  a 
mattock  or  hand-hoe,  than  by  pulling  up  the  weeds  and 
superfluous  plants  by  hand ;  at  least,  if  the  laboureirs  are 
accustomed  to  this  kind  of  work;  for,  by  the  former 
method,  the  earth  is  at  the  same  time  lightened,  and,  to 
a  certain  extent,  heaped  up  round  the  plants. 

This  cultivation  with  the  hoe,  or  the  pulling  up  of 
weeds,  must  be  repeated,  if  it  has  not  been  properly  per- 
formed the  first  time,  or  if  the  weeds  again  inake  tneir 
appearance. 

Poppies  are  often  sown  amongst  carrots ;  and  as  the 
carrots  have  still  two  months  to  grow  after  the  poppies 
have  been  torn  up,  this  method  doubtless  tends  to  make 
the  land  yield  as  much  as  possible.  But  it  interferes 
with  the  full  effect  of  the  hoe-cultivation  just  spoken  of, 
and  likewise  with  the  regular  thinning  of  the  poppies  and 
carrots — a  condition  which  must  nevertheless  oe  fulfilled, 
if  we  wish  to  obtain  the  best  crop  that  the  land  can 
yield. 

It  is  necessary  to  take  advantage  of  the  precise  time 
when  the  poppies  are  ripe.  Now,  this  is  the  very  season 
when  the  harvest-labours  are  in  full  operation,  a  circum- 
stance which  renders  the  culture  of  the  poppy  very  diffi- 
cult in  large  rural  establishments.  If,  however,  the 
poppies  ripen  all  at  once,  which  may  be  effected  by 
sowing  early  and  taking  care  to  thin  them  well,  the 
labour  of  gathering  is  not  veiy  great.  The  crop  must 
not  be  suffered  to  stand  too  long,  as  it  will  then  be 
attacked  by  rooks,  sparrows,  and  mice.  The  mice  gnaw 
the  plant  close  to  the  ground  till  the  stem  falls,  and  the 
capsules  are  thus  brought  within  their  reach.  Neither 
must  the  fruit  be  gathered  before  it  is  ripe,  for  the  seed 
will  then  have  a  bitter  and  disgusting  flavour,  and  the  oil 
will  not  be  fully  developed.  The  stems  are  cut  close  to 
the  ground ;  or,  if  the  soil  be  light,  the  plants  are  pulled 
up.  They  are  then  tied  up  in  bundles  with  straw  placed 
round  them  close  to  the  capsules,  and  housed  as  quickly 
as  possible.    The  lower  parts  of  the  stem  are  cut  away 
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as  far  as  possible,  and  the  bundles  deposited  in  a  well« 
covered  and  weU-aired  situation  till  they  are  thoroughly 
dried. 

The  poppy-heads  are  then  opened  separately  by  hand« 
and  emptied  by  turning  them  over  and  shaking  them. 
If  there  are  no  feeble  old  men  or  children  on  the  esta- 
blishment, this  operation  is  very  troublesome,  for  it 
must  be  performed  precisely  at  the  time  when  there  is 
the  greatest  quantity  and  variety  of  work  to  be  done. 
Poppies  raised  in  large  quantities  are  usually  threshed* 
to  separate  the  seed  uom  the  capsules ;  or  else  the  cap- 
sules are  cut  open  with  a  machine,  and  the  seed  is  sepa- 
rated by  winnowing,  or  by  the  use  of  the  sieve,  or  the 
&nning  machine. 

When  the  seed  has  been  cleansed,  it  is  conveyed  to  a 
granary  which  has  a  very  close  grating ;  or,  if  there  be 
no  such  accommodation  at  hand,  it  is  spread  on  a  laj^ 
cloth.  At  first,  it  is  frequently  stirred,  and  afterwar(&, 
when  quite  dry,  put  into  casks,  in  which  it  is  kept. 

The  poppy  may  become  one  of  the  most  profitable 
crops  if  we  have  the  means  of  disposing  of  the  seed,  or 
if  we  know  how  to  extract  the  oil.  By  proper  cultiva- 
tion it  may  be  made  to  produce  from  mne  to  ten 
bushels  of  seed  per  acre,  and  one  bushel  yields  24  lbs. 
of  good  oil.  This  oil,  especially  the  first  portion,  which 
is  cold-pressed  and  mixed  in  the  mill  with  slices  of  apple, 
is  doubtless  the  purest  kind  of  oil  for  the  table,  ana  the 
most  agreeable  that  is  known.  It  is  inferior  to  none, 
excepting,  perhaps,  the  finest  Nice  or  Lucca  oil.  It  is 
preferable  to  the  second-rate  oils  of  those  places,  and  the 
peculiar  taste  of  olive-oil  may  be  imparted  to  it  by  the 
addition  of  a  small  quantity  of  that  oil  of  superfine 
quality.  But  the  seed  may  often  be  sold  in  its  natural 
state,  and  we  can  readily  obtain  a  Frederick-d'or  per 
bushel  for  it.     But  notwithstanding  this  large  return,  the 

*  The  operation  of  braiiing  and  pulverizing  Uie  caTW||\eBa^^^^>^^P^^ 
leave  a  amall  qaantity  of  thdr  sabetanee,  which  is  bitter \tvd  na^^^^*  ^^^^S*^ 
the  seed.    It  ia,  therefore,  essential  to  the  goodness  of  tK-T  av   0»^  ^^  •^^  ^ 
token  ont  of  thecapsnleaby  hand,  and  then  passed  thi^  ^1  Aeve  ^^<^  enough 
to  cleanse  it  perfcctly.-^PBBKCH  T» Aif  8.  ^^\i  ^ 
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cultivation  of  the  poppy  is  in  some  establishments 
attended  with  so  many  difficulties,  that  the  great  culti- 
vator ought  to  think  more  than  once  before  he  under- 
takes it. 

There  are  other  plants  whose  seed  may  be  used  for  the 
production  of  oil,  but  respecting  which  this  mode  of 
application  is  but  a  secondary  consideration.  Of  this 
number  are  flax,  hemp,  and  tobacco,  of  which  we  shall 
presently  treat.  There  are  others  again  which  are  cul- 
tivated in  gardens  only,  such  as  the  sun-flower  {Jielian- 
thus  annum) :  these  I  content  myself  with  mentioning. 
Their  seed  certainly  produces  a  good  table-oil,  and  the 
return  from  it  may  be  considerable ;  but  the  gathering 
and  preservation  of  them  in  granaries  are  attended  with 
so  many  difficulties,  that  they  cannot  be  reconunended 
to  the  cultivator,  but  must  be  left  to  the  province  of  the 
gardener,  who  may  sometimes  raise  them  to  advantage 
amongst  his  other  produce ;  for  these  plants  always  thrive 
better  when  isolated,  than  when  crowded  together  in  the 
field. 

The  cultivation  of  gourds  has  also  been  recommended 
for  the  sake  of  their  seed,  which  indeed  produces  an  oil 
of  verjr  agreeable  flavour,  though  small  in  quantity  ;  but 
the  raising  of  them  must,  for  the  most  part,  be  left  to 
the  gardener. 

I  shall  also  merely  allude  to  the  wild  mustards,  char- 
locks, and  radishes,  which  no  cultivator  would  purposely 
raise,  but  which  are  too  often  found  in  abundance  on  his 
land ;  and  may,  if  carefully  separated,  be  used  for  the 
production  of  oil. 

THREAD   PLANTS. ^PLAX. 

The  culture  of  flax  and  the  manipulation  of  its  thread, 
are  treated  in  full  detail,  not  only  in  agricultural  manuals 
and  treatises,  but  also  in  various  essays  written  expressly 
on  the  subject ;  and  the  directions  given  in  these  works 
are,  according  to  the  various  degrees  of  merit  of  their 
authors,  sufficiently  exact  to  render  it  superfluous  for  me 
to  enter  at  length  into  the  consideration  of  this  matter. 
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Moreover,  the  mampulatiou  of  flax  and  the  prepa- 
ration of  the  thread  are  sufficiently  well  known  to 
all  practical  cultivators,  and  all  details  relating  to  the 
latter  of  these  objects  are  more  easily  and  effectually 
learned  by  inspection,  than  by  the  perusal  of  written  di- 
rections. After  the  seed  has  been  sown,  the  remainder 
of  the  work  belongs  to  the  women's  province,  atid  may 
be  most  advantageously  entrusted  to  them  :  they  usually 
take  very  great  interest  in  the  success  of  the  crop.  I 
shall,  therefore,  confine  my  observations  to  one  or  two 
principal  points,  which,  in  my  opinion,  have  either  not 
been  treated  so  clearly  and  fully  as  they  deserve ;  or,  on 
the  other  hand,  appear  to  be  yet  involved  in  doubt. 

Opinions  are  much  divided  respecting  the  advantages 
which  may  accrue  either  to  the  great  or  the  small  culti- 
vator, from  extending  the  culture  of  flax.  If  one  person 
sees  in  it,  and  with  reason,  an  interesting  branch  of  in- 
dustry, another,  on  the  contrary,  regards  it,  not  without 
i-eason,  as  a  leading  cause  of  the  decline  of  agricultural 
prosperity. 

It  is  certain  that  flax  absorbs  in  a  peculiar  manner  the 
old  nutritive  particles  remaining  in  the  soil ;  that  it  re- 
quires long  and  tedious  cultivation ;  and  that,  too,  at  a 
time  when  there  is  a  superabimdance  of  work  to  be  exe- 
cuted I  and,  consequently,  that  it  may  cause  the  neglect 
of  some  operation  of  particular  importance  to  the  welfare 
of  the  establishment  in  general.  It  follows,  therefore, 
that  in  places  where  the  old  system  of  cultivation  is  pur- 
sued, where  economy  is  necessary,  with  regard  either  to 
the  quantity  of  manure  and  the  nutritive  matter  con- 
tained in  the  soil,  or  to  the  amount  of  manual  labour  and 
the  employment  of  time  in  summer,  on  account  of  the 
thinness  of  population,  it  is  impossible  that  advantage 
can  result  from  any  great  extension  of  the  culture  of  flax. 
But  on  a  soil  which  has  been  fertilized  by  i^epeated  ame- 
liorations, and  in  establishments  in  which  abundance  of 
manure  is  produced,  and  there  are  plenty  of  hands,  espe- 
cially women,  the  cultivation  of  flax  may  be  undertaken 
without  inconvenience. 
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In  countries  where  spinning  and  weaving  fonn  the 
prindpai  resource  of  the  people  during  winter,  it  is  par- 
ticularly advantageous  to  give  this  kmd  of  produce  the 
preference  before  other  marketable  plants.  In  such 
countries  one  often  has  the  opportunity  of  selling  the 
crop  as  it  stands,  and  thus  clearing  a  considerable  net 
profit,  without  the  trouble  of  gathering  and  subsequent 
treatment.  It  may  be  a  good  speculation  to  establish 
spinning  rooms  ana  looms  on  an  estate,  for  the  sake  of 
conveniently  employing  during  winter  a  number  of  la* 
bourers,  who  may  sdfterwards  be  occupied  for  the  summ^ 
season  in  agricultural  operations.  In  this  manner  we 
may  increase  the  number  of  well  dispoiised  people  about 
us,  and  also  the  population  in  general.  Under  such  cir- 
cumstances, it  is,  doubtless,  advantageous  to  extend  the 
culture  of  flax  and  the  preparation  of  the  thread  -.  and, 
what  is  more,  this  extension  may  be  made  without  incon- 
venience. But  if  these  two  circumstances  do  not  exist, 
the  culture  of  many  other  marketable  plants  seems  to  me 
to  be  preferable  to  that  of  flax  :  the  latter  should,  I  think, 
be  then  restricted  within  such  limits  as  are  prescribed  by 
the  wants  of  the  establishment  itself. 

Flax  prefers  a  light  soil  mixed  with  sand,  to  a  strong 
clayey  soil.  It  is,  however,  necessary  that  the  deficiency 
of  power  to  retain  moisture  which  results  firom  the  com- 
position of  the  soil,  be  made  up  by  its  situation.  It  is, 
moreover,  essential  that  the  sou  be  rich  and  fertile,  either 
by  nature,  or  from  having  previouslv  received  an  abun- 
dant supply  of  manure.  The  want  of  this  fertility  cannot 
v^U  be  supplied  by  manuring  the  land  at  the  time  of 
sowing,  llie  soil  must  not,  however^  be  immoderately 
rich ;  for  the  flax  would  then  be  very  likely  to  be  laid. 
A  light,  marly  soil  agrees  with  it  better  than  any  other. 

In  countries  where  the  three-field  system  is  practised, 
it  is  almost  always  the  custom  either  to  sow  flax  on  the 
faUow-field,  or  to  substitute  it  for  Movring.  This  place 
appears  to  me  the  most  inconvenient  that  could  possibly 
be  assigned  to  the  plant.  It  is  difficult,  especially  in 
raising  fast-growing  flax,  to  give  the  land  that  complete 
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cultivation  which  ought  to  precede  the  sowing ;  espeoiaUy 
when  the  soil  has  become  greatly  infested  with  weeos  from 
the  raising  of  several  successive  crops.  Flax  is  regarded 
as  a  bad  preparation  for  autumn  grain;  and  every 
practical  cultivator  reckons  on  a  sensible  diminution  in 
the  produce  of  grain  which  is  immediately  to  follow  a 
crop  of  flax.  In  the  three-field  system^  I  should  much 
prefer  to  put  the  flax  on  the  spring-corn  field,  which  may 
much  more  easilv  be  prepared  in  the  manner  re(juu^, 
especially  if  the  Mow  preceding  the  autumn  gram  has 
b^n  carefully  attended  to.  If  this  fallow  field  has  been 
plentifully  manured,  it  ought  to  possess  considerable  fer- 
tility. In  that  case,  especially  after  the  autumn  grain 
has  been  removed,  it  would  be  necessary  to  clear  off 
the  stubble  superficially,  or  simply  give  a  half-ploughing, 
and  afterwards  in  autumn  to  plough  deeply.  K  the 
soil  appeared  to  reouire  fresh  manure,  I  shomd  have  a 
quantity  of  perfectly  fi^h  stable  dung  carted  on  to  it 
duriug  winter,  and  spread  over  the  surfece,  after  the 
harrow  had  been  passed  over  it.  The  dung  would  re- 
main in  this  state  till  dry  weather  in  spring  would  allow 
me  to  have  the  straw  raked,  or,  as  would  be  more  con- 
venient on  large  surfaces,  to  have  it  collected  in  little 
heaps,  by  means  of  a  large  harvest-rake  drawn  by  a  horse; 
the  remainder  would  then  be  taken  away,  to  be  used  for 
other  purposes.  The  land  would  thus  obtain  the  nou- 
rishment reouired  for  the  crop  of  flax,  without  being  too 
much  raisea  by  the  straw.  Instead  of  this,  it  may, 
doubtless,  be  advantageous  to  turn  the  sheep  on  to  the 
field.  The  plants  w3l  then  vegetate  powmiilly:  but, 
above  all,  the  soil  wiU  be  rendered  veiy  porous,  and,  after 
one  ploughing,  will  be  well  prepared  for  the  reception  of 
the  seed.  Peas  will  thrive  well  on  land  which  has  borne 
flax  in  the  preceding  year ;  and  the  autumn  grain  which 
follows  the  peas  will  succeed  better  than  it  would  if 
sown  immediately  after  the  flax.  This,  however,  supposes 
that  it  has  not  been  thought  preferable  to  sow  clover 
among   the  flax;   a    plan  by  which   clover  succeeds 


586  EEPRODUCTIQN. 

better  than  by  any  other,  unless,  perhaps,  amongst  buck- 
wheat. 

But  flax  is  also  perfectly  successful  when  sown  aft^ 
clover  on  a  single  ploughing,  especially  if  the  clover  be 
biennial.  The  stubble  of  the  clover  is  ploughed  up  either 
in  spring  or  autumn,  with  some  care,  and  not  too  super- 
ficiidly ;  and  then  the  harrow  and  roller  are  passed  over 
the  ground.  Before  sowing  flax,  the  harrow  with  pro- 
jecting teeth  is  forcibly  passed  over  the  surface ;  or  else 
(and  this  is  the  better  method)  the  extirpator  is  used.  The 
flax  is  covered  with  the  harrow,  and  the  roller  passed  over 
the  surface.  The  mode  of  manuring  just  described  may 
be  here  adopted  if  the  flax  be  thought  to  require  it ;  but 
a  slight  manuring  with  lime,  soap-boiler's  ashes,  or  the 
dung  <^  fowls,  especially  pigeons,  scattered  at  random, 
will  be  found  more  beneficial. 

On  the  other  hand,  according  to  the  observations  of 
the  Belgians,  flax  does  not  succeed  after  legumes,  espe- 
cially peas.  It  is  perfectly  successful  after  weeded  crops 
which  have  been  well  manured ;  it  is  also  cultivated  with 
advantage  after  hemp :  but  hemp  must  not  be  sown  after 
flax. 

Flax  never  thrives  better  than  on  a  rich  and  fertile 
clearing,  or  land  which  has  for  a  long  time  been  laid  down 
to  grass.  I  think  it  would  be  difficult  to  find  a  more 
profitable  mode  of  employing  such  land  for  the  first  year 
of  its  return  to  cultivation.  It  must  be  scarified  more  or 
less  deeply,  according  to  the  thickness  of  the  layer  of  turf : 
the  latter  must  be  carefully  turned  over ;  and  for  this 
purpose,  the  fork  or  the  spade  must  be  used  in  places 
where  the  plough  is  insufficient.  This  operation  should 
be  performed  in  autumn,  or  in  early  spring ;  and  the 
ground  harrowed  and  rolled  immediately  afterwards,  to 
prevent  the  grass  from  coming  up  between  the  furrows. 
At  seed-time  the  ground  is  strongly  harrowed,  then  the 
seed  is  put  in  and  buried  with  the  harrow,  after  which 
the  roller  is  passed  over  the  surface.  I  have  never  seen 
flax  growing  more  vigorously  and  firmly,  or  with  longer 
stem,  than  on  a  clearing  of  this  description :  a  further  ad- 
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vantage  is  that  the  ground  does  not  require  weeding. 
At  most,  it  is  only  the  roots  of  a  few  weeds  which  are 
hardy  and  diflBcult  to  destroy,  that  shoot  up  again ;  and 
these  are  easily  pulled  up.  The  turf  under  flax  becomes 
so  light  and  porous  that  a  single  ploughing  is  suflScient 
for  the  wmter  grain.  On  a  deanng,  the  soil  of  which 
was  rich  and  fertile,  I  have  in  this  manner  obtained  a  very 
good  crop  of  wheat  after  one  of  flax.  I  was  induced  to 
give  the  preference  to  this  first  grain,  fipom  the  drcum- 
stance  of  a  crop  of  rye  having  been  laid  the  year  before, 
when  sown  after  flax  which  had  been  grown  on  a  clearing. 
I  know  of  no  crop  under  which  close  turf  becomes 
more  finable. 

When  I  have  no  clearings,  I  cultivate  flax  exclusively 
in  hollows  situated  in  the  fields  devoted  to  the  autumn 
grain,  where  I  should  otherwise  fear  that  the  water 
would  remain  during  the  whole  winter,  or  where  this  in- 
convenience has  actually  been  experienced.  If  the  extent 
of  these  hollows  is  but  small,  I  go  to  the  expense  of  having 
them  cultivated  with  the  spade ;  and  a  short  time  before 
sowing,  I  manure  them  with  a  mixture  of  compost  and 
lime,  which,  together  with  the  seed,  I  bury  with  the 
harrow.  In  this  manner  I  obtain  as  much  flax  as  I  want, 
and  even  more,  without  devoting  useful  land  to  it ;  and, 
at  the  same  time,  I  keep  in  cultivation  portions  of  land 
which  would  otherwise  Income  add,  and  produce  rushes 
and  other  marsh  plants. 

Flax  must  not  be  grown  agaui  till  after  a  considerable 
interval,  on  land  which  has  once  borne  it.  It  is  thought 
that  a  space  of  at  least  nine  years  ought  to  intervene 
between  two  crops  of  this  plant,  even  in  coimtries  where 
the  soil  appears  best  adapted  for  its  cultivation,  and  where 
that  cultivation  is  most  successfully  carried  on — as  for 
example,  in  Belgium. 

It  has  been  laid  down  as  an  essential  condition  for 
ensuring  the  success  of  flax,  that  the  seed  must  be  renewed 
every  three,  or,  at  all  events,  every  four  years,  by  pro- 
curing Riga  flax-seed,  which  grows  in  Livonia,  Courland, 
and  Lithuania.     Experience  has  shown  bey^^V^  a  doubl 

VOL.   II.  M     ^ 


538  REPRODUCTION. 

that  our  hemp-seed  becomes  gradually  bastardised^  and 
produces,  year  by  year,  plants  which  grow  to  a  less  height, 
and,  espeoally,  branch  out  too  soon.  We  are,  therefore, 
obliged  from  time  to  time  to  purchase  this  costly  seed  at 
the  price  of  from  18  to  22  rix-dollars  per  tun  of  two 
bushels ;  whilst  we  ourselves  sell  it  for  only  3  or  4  rix- 
dollars.  As  to  our  flax-seed,  it  is  neither  the  climate  nor 
the  soil  that  occasions  its  deterioration,  but  rather  the 
scanty  attention  bestowed  upon  the  crop.  We  do  not 
allow  the  seed  to  ripen,  but  separate  it  tco  soon  from  the 
stalks;  and,  consequently,  we  cannot  prevent  it  from 
being  somewhat  burnt,  and  changmg  its  colour  from  a 
yellowish  tinge  to  brown.  In  the  countries  bordering  on 
the  Baltic,  where  the  sale  of  this  seed  constitutes  an  im- 
portant branch  of  commerce,  it  is  treated  with  great 
care.  The  flax  intended  for  seed  is  sown  much  more 
thinly  than  that  which  is  designed  for  other  purposes;  and 
the  soil  chosen  for  it  is  mostly  a  clearing,  from  the  surface 
of  which  the  turf  has  been  peeled  off:  the  flax  is  allowed 
to  ripen  completely,  the  fineness  of  the  thread  being 
sacrificed  to  the  quality  of  the  seed :  the  seed-bearing 
branches  are  then  cut  to  the  length  of  a  roan,  and  wound 
in  a  spiral  direction  round  a  rod.  ^e  rod  is  then 
straightened,  and  the  flax-seed  left  till  it  becomes  per- 
fectly ripe  and  dry ;  after  which  it  is  threshed.  By  this 
process  the  seed  is  made  to  preserve  its  yellow  colour,  its 
lustre,  and  the  agreeable  odour  which  is  peculiar  to  it :  in 
this  state  it  produces  more  vigorous  plants.  It  is  certain 
that  by  following  the  same  process  we  might  obtain  flax- 
seed quite  as  good  as  that  which  we  get  from  abroad, 
and  thus  save  the  high  price  which  we  are  obliged  to  give 
for  it.  Experience  shows  the  utility  of  keeping  flax-seed 
for  two  years ;  according  to  some  persons,  it  continually 
improves  by  keeping. 

There  are  two  sorts  of  flax :  one  bearing  seed-vessels, 
which  burst  with  a  report,  when,  after  ripening,  they  are 
powerfully  dried  by  the  sim's  rays :  its  thr^  is  fine, 
short,  and  pUant.  And  another,  which  requires  threshing 
to  separate  the  seed.     In  Germany,  the  lattw  variety 
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alone  is  cultivated,  the  fonner  not  being  considered  pro- 
fitable. The  distinction  of  eaify,  medium,  and  late  flax, 
depends  entirely  on  the  time  of  sowing ;  for  the  seed  is 
otherwise  the  same.  The  early  and  medium  varieties 
appear  in  general  to  be  the  safest.  In  many  parts,  how- 
ever, it  is  only  the  late  flax  that  is  sown,  merely  because 
it  is  not  ready  for  gathmng  till  afker  harvest ;  and  it  is 
desirable  not  to  be  hindered  at  harvest-time. 

I  say  nothing  about  the  remaining  processes  in  the 
preparation  of  flax,  because  they  are  sufficiently  weU- 
known,  and  I  should  merely  have  to  repeat  that  which 
has  been  said  a  hundred  times  over.  I  must,  however, 
notice  the  contradictory  opinions  which  have  been  ad- 
vanced respecting  the  comparative  advantages  of  dew* 
rotting,  and  sieepinff  or  toaterinff.  The  former  method  is 
the  safer  of  the  two ;  but  it  takes  up  a  great  deal  of  time, 
espedaUy  in  dry  weather.  In  the  dry  summer  of  1810, 
this  method  was  impracticable :  it  then  became  absolutely 
necessary  either  to  steep  the  flax,  or,  at  all  events,  to 
sprinkle  it  frequently  witn  water.  The  process  of  steeping 
is  very  expeditious,  but  it  requires  great  care  and  atten- 
tion to  prevent  the  thread  from  being  injured.  It  is  not 
in  aU  situations  that  a  sufiicienc^  of  water  can  be  obtained 
for  this  operation ;  it  fills  the  air  with  putrid  effluvia,  and 
the  water  with  decomposing  vegetable  matter,  which  des« 
troys  the  fish.  Then  again,  it  must  always  be  performed 
by  women,  who  are  usually  unwilling  to  depart  from  estab* 
lished  practices.  It  is,  therefore,  Mtter  to  adhere  to  the 
mode  of  management  already  established  in  the  country. 

In  separating  the  seed,  the  cultivator  takes  care  to 
divide  it  into  seed  of  the  first  quality,  which  he  keeps  for 
sowing ;  seed  of  medium  quality,  to  be  used  for  the  ex- 
traction of  oil ;  and  inferior  seed,  which  may  be  most 
advantageously  consumed  as  food  for  the  cattle. 

Perennial  flax  {Linum  perenne)  which  is  a  totally  dis- 
tinct species,  has  been  strongly  recommended  by  some 
persons,  and  seems  in  fact  to  be  decidedly  superior  in  one 
respect,  viz.,  that  it  lasts  for  several  years  (I  have  mvself 
kept  it  growing  for  six  years  in  full  vigour),  an^  pioduces 
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much  longer  and  firmer  stems ;  but  its  thread  is  coarse, 
brown,  and  not  easily  separated :  hence,  this  species  of 
flax  has  never  continued  long  in  favour  with  any  one. 

Hemp  {Cannabis  Sativa.) 

Hemp  is  one  of  those  plants  in  which  the  sexes  are 
separated.  A  remarkable  variety  of  this  plant  is  that  of 
Alsace  or  Strasburgh,  the  stem  of  which  grows  to  the 
height  of  eight  feet.*  This  great  length  of  stem  is  pro- 
bably the  result  of  that  careM  cultivation  doubtless  be- 
stowed on  those  plants  which  are  raised  for  the  sake  of 
their  seed,  and  of  the  abundant  room  which  they  have 
for  growing.  When  the  plant  attains  this  height,  it  is 
much  exposed  to  injury  from  high  winds.  It  is  not  yet 
decided  whether  this  variety  would  thrive  in  the  climate 
of  the  north-east  of  Germany. 

For  hemp,  even  more  than  for  flax,  the  soil  must  be 
rich  in  humus,  moist  by  its  situation,  and,  at  the  same 
time,  light  and  moveable.  Drained  marshes  not  con- 
taining peat,  and  muddy  ponds  from  which  the  water  has 
been  allowed  to  run  ofi^,  are  very  well  adapted  for  the 
culture  of  this  plant,  which  yields,  when  grown  upon 
them,  a  very  plentiful  crop.  It  is  only  on  the  rich  lands 
of  low  countries  that  hemp  will  thrive  on  the  whole  extent 
of  the  fields.  On  high  grounds  its  produce  is  not  great, 
unless  a  large  quanti^  of  manure  be  bestowed  upon  it ; 
or,  as  already  mentioned,  it  be  confined  to  certain  low 

1)atches  of  ground  more  fertile  than  the  generality  of  the 
and :  hence  the  cultivation  of  hemp  is  absolutely  un- 
known in  some  countries.  On  a  well-adapted  soil,  hemp 
may  be  raised  for  many  years  successively  on  the  same 
spot. 

If  the  soil  be  not  naturally  light,  it  will  often  be  neces- 
sary to  prepare  it  for  this  crop  by  four  successive  deep 
ploughings. 

*  I  have  m  jself  measnred  stems  of  this  plant  growing  on  my  own  land  both 
in  Bologna,  and  at  Komagna,  in  Italy,  which  stood  above-ground  at  Ugh  aa 
16  ft.  8m.  Rhine- measare.  A  friend  of  mine  has  measured  some  Ihatwere  18  ft. 
6  in.  Rhine-measure  in  length ;  >and,  neverthdess,  the  thread  of  ithese  planti 
was  remarkably  beautiful. 
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On  damp  soik,  the  dung  of  sheep  and  horses  is  most 
benefidal  to  iemp,  on  account  of  the  heat  which  it 
aflFords :  but  when  this  plant  is  grown  on  a  dry  soil,  it 
requires  a  considerable  quantity  of  well  fermented  cow- 
dung. 

Hemp  is  sown  from  the  middle  of  April  to  the  end  of 
May*  on  Umd  recently  ploughed.  The  qiumtity  of  seed 
18  1  or  1^  bushel  per  acre,  accordingly  as  coarse  or  fihe 
hemp  is  to  be  raised.  Damp  weather  is  preferred  for 
seed-time,  and  the  seed  is  buried  with  the  harrow.  The 
last  year's  hemp-seed  is  considered  better  than  that  which 
is  older,  and  the  seed  is  never  changed. 

Hemp  springs  up  quickly,  and  grows  very  rapidly ; 
hence,  it  very  soon  covers  the  whole  of  the  ground,  and 
chokes  the  weeds,  so  that  it  rarely  becomes  necessary  to 
pun  them  up  or  hoe  the  crop.  This  is  one  great  advan^ 
tage  of  the  cultivation  of  hemp  as  compared  with  that  of 
flax.  The  greater  broom-rape  {orobanche  major)  and  the 
branched  broom-rape  {orobanche  ramom)  are  the  only 
weeds  virhich  infest  hemp  :  they  may  sometimes  entirely 
destroy  it.     They  are  not  found  anywhere  else. 

The  male  hemp  is  pulled  tya\  as  soon  as  it  has  dis- 
charged its  pollen,  and  begins  to  turn  yellow  at  the  top. 
This  change  usually  takes  phioe  at  the  end  of  July,  or  the 
b^inning  of  August,}  and,  therefore,  during  the  most 
pressing  occupations  of  harvest.  This  circumstance 
greatly  increases  the  difficulty  of  cultivating  hemp,  for 
the  operation  takes  up  a  great  deal  of  time.  Hemp 
pulled  up  at  this  time  produces  the  finest  thread,  and, 
consequently,  it  is  a  pity  not  to  gather  it  at  that  time ; 
besides  the  female  plants  which  are  left  standing,  have 
then  more  room  to  grow  and  gain  strength,  and  there- 
fore yield  a  larger  quantity  of  seed. 

*  Ab  booh  as  all  danger  of  frost  is  thought  to  be  over.  I  have  seldom 
or  nerer  seen  hemp  Injured  by  white  frosts  happening  after  it  has  coom  up. 
I  should  recommend  that  It  be  always  sown  as  aoon  as  all  fear  of  fiposts,  properly 
so  called,  is  past 

t  It  is  moch  better,  or  rather  absolately  necessary  to  reap  it,  in  order  to 
obtafai  a  fine  thread ;  for  that  afforded  by  the  root  is  coarse  and  bad.— Fbbvch 
Tbaxs. 

%  In  Italy,  about  a  month  after  the  wheit  h«nreft.«»FBBircB  Tbans. 
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The  remaining  part  of  the  gathering  and  preparation 
of  hemp,  is  for  the  most  similar  to  the  corresponding 
part  of  the  treatment  of  flax.  There  are,  however,  dif- 
fin'ent  methods  of  conducting  these  processes,  descrip- 
tions of  which  may  be  found  in  various  manuals  of 
agriculture  and  essays  specially  devoted  to  the  subject ; 
particularly  in  Kfthler's  admirable  '^  Handbuch  fur  Land- 
wirthe." 

The  raising  of  hemp  in  large  quantities  oannot  be 
recommended  to  a  cultivator  whose  land  is  of  very  great 
extent,  unless  he  has  particular  pieces  of  ground  pecu- 
liarly adapted  for  raising  this  plant;  and  either  a  sufficient 
number  of  hands  for  gathering  and  preparing  the  crop, 
or  the  means  of  sellmg  it  on  the  groimd.  Hemp  is 
everywhere  an  object  of  primary  necessity  for  the  manu- 
facture of  cordage  :*  it  yields  abundance  of  seed ;  and  as 
it  is  very  rich  in  oil,  the  disposal  of  it  may  be  regarded 
as  certain. 

In  rural  establishments  which  have  only  now  and  then 
portions  of  land  fit  for  the  culture  of  hemp,  such,  for 
example,  as  ponds  which  have  been  drained,  it  is  pro- 
per to  provide  in  the  course  of  one  year  a  supply  of 
this  plant  which  shall  suffice  for  several  years  after.  I 
have  often  obtained  as  much  as  forty  or  fifty  rix-doUars 
net  profit  per  acre,  although  the  expenses  of  cultivation 
were  higher  than  they  ought  to  have  been. 

OTHXB    PLANTS,    THE     CULTURE    OF    WHICH    HAS     BEEN 
PEOPOSED   POB  THE   SAKE   OF  THEIE  THREAD  OR  COTTON. 

J^rian  Swallow  Wort,  or  Virginian  Silk  {Mdepiaa 

Sf^riaca). 

In  the  years  1790-1800,  this  plant  was  loudly  vaunted 
as  capable  of  supplying  the  place  of  cotton,  and  its 
produce  was  brought  into  use  at  several  manufactories, 
especially  at  Leibnitz.  Since  that  time,  howevo^,  we 
have  heard  nothing  of  it,  although  circumstances  have 
been  very  favourable  to  the  production  of  any  plant  that 

*  Iq  couatries  wb«re  much  nin  ftlb  in  the  summer  0€«9on,— Fbbncb 
TKAira. 
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could  supply  the  place  of  cotton ;  we  may,  therefore,  be 
allowed  to  suppose  that  it  has  not  fulfilled  the  expecta- 
tions which  were  entertained  of  it.  Nevertheless,  its 
cultivation  is  extremely  easy,  and  it  thrives  weU  in  the 
most  arid  soils,  provided  they  are  enriched  with  a  little 
manure. 

Conmon  NetOe  {Urtica  Diotea). 

Of  late  years  the  cultivation  of  this  plant,  both  as  food 
for  cattle,  and  for  its  thread,  has  again  been  strongly  re- 
commended. It  may  be  multiplied  either  by  seed  or  by 
the  transplantation  of  roots  and  stocks ;  and  it  is  said  to 
possess  the  peculiar  advantage  of  succeeding  on  the 
worst  soils-— on  sand-hills,  among  stones,  and  in  other 
places  where  the  ground  could  not  be  used  for  any  other 
purpose.  This  assertion  seemed  to  me  rather  astounding, 
because  I  had  never  seen  the  nettle  grow  to  any  con- 
siderable height,  excepting  in  situations  in  which  there 
was  plenty  of  humus ;  but  my  doubts  were  removed 
upon  finmng  it  stated,  in  the  midst  of  a  magnificent 
eulogium  of  the  nettle,  that  it  is  necessary  to  put  a  few 
inches  of  good  mould  on  the  places  where  this  plant  is  to 
be  raised. 

The  cultivation  of  the  nettle,  either  as  a  thread  or 
fodder  plant,  may  then  be  safely  recommended  to  those 
who  have  no  better  means  of  emplojdng  their  good  vege- 
table soil,  and  the  labour  which  they  have  at  their 
command. 

There  have  also  been  recommended  as  thread-plants 
various  species  of  mallow,  the  Spanish  broom  (spartium 
Jimceum),  the  common  broom  (spartium  scoparium),  the 
rosebay  willow-herb  {epUobium  angustifolmrt)^  the  stem 
of  the  hop,  &c.  On  this  subject  I  refer  my  readers  to 
the  work  entitled  "  Herzers  vollstftndige  Geschichte  der 
Benutzung  vieler  bisher  noch  unbenutzter  deutscher 
Woll  und  Seeden-gewachse."  Regensburg,  1794.  Mean- 
while we  shall  content  ourselves  with  the  culture  of  hemp 
and  flax. 


J 
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Fuller  8  Teasel  {Depsacm  Fullorum), 

This  plant  must  here  be  introduced  on  account  of  its 
great  utility  to  the  woollen  manufacturers,  who  are  so 
anxious  to  obtain  it,  that  in  many  localities  its  cultivation 
may  be  very  profitable. 

The  teasel  grows  wild  in  Germany;  but  the  wild 
teasel  cannot  be  used  for  raising  the  nap  of  cloth, 
because  the  prickles  with  which  its  head  is  armed  have 
not  the  crooked  points  which  they  acquire  by  cultivation. 

It  is  sown  in  spring.  In  the  first  year  the  plants  do 
not  grow  to  any  height.  They  are  usually  transplanted 
in  July  to  the  distance  of  a  foot  or  two.  In  the  follow- 
ing year  th^  put  forth  stems  from  foiur  to  six  feet 
in  height.  The  flowers  appear  at  the  extremities  of  the 
stem  and  branches,  forming  ovoi'dal-heads,  armed  with 
long  elastic  prickles,  between  which  the  purple  flowers 
show  themselves.  When  all  the  flowers  are  blown,  the 
heads  are  cut  off,  leaving  about  a  foot  of  the  stem. 
They  are  then  dried  in  a  well-aired  barn,  and  tied  up 
in  bundles  of  about  a  hundred  each. 

The  remarks  already  made  on  the  culture  of  market- 
able plants  in  general,  are  equally  applicable  to  the  teasel. 

COLOUEING   PLANTS. 

JOyers  Madder  {fiuhia  Tinctenm). 

The  plant  is  a  native  of  the  south  of  Europe ;  but  it 
is  capable  of  withstanding  a  more  northern  clime. 

Its  roots,  which  are  used  in  dyeing,  are  about  as  thick 
as  a  goose-quill,  and  often  two  or  three  feet  loQg ;  they 
are  composed  of  portions  united  by  a  kind  of  articula- 
tion«  round  which  numerous  filaments  are  given  off. 
They  contain  a  fleshy  substance,  which  is  of  a  deep  red 
colom*  without,  and  pale  red  within.  Towards  their 
upper  parts  they  throw  out  lateral  roots,  which  extend 
horizontally  under  ground,  and  produce  new  shoots  in 
spring.  The  haulm  dies  on  the  approach  of  winter.  The 
stemg  are  several  feet  high ;  they  bear  ovate,  or  rather 
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lanceolate  leaves  anranged  in  a  whori.  The  flowers  are 
yellow,  and  supported  by  peduncles  imited  at  their  bases 
in  the  form  of  a  bouquet. 

This  plant  may  be  reproduced  by  seed ;  but  the  pro- 
pagation may  be  more  rapidly  effect^  by  planting  shoots 
iMrhich  are  thrown  up  from  the  root  in  spring.  It  mwBt 
be  observed,  however,  that  plants,  which  for  some  gene- 
rations have  been  propagated  in  this  manner,  lose  their 
inclination  to  produce  seed.  Some  cultivators  think  it 
tisefdl  to  renew,  from  time  to  time,  the  production  of 
madder  finom  seed. 

Madder  requires  a  light,  humid  soil,  ameliorated  by 
repeated  manurings,  and  recently  dunged. 

The  soil  is  turned  up  either  by  the  use  of  the  spade 
al(me,  or  partly  with  the  spade  and  partly  with  the 
plough ;  or  if  the  plough  alone  be  used,  it  is  made  to 
go  as  deeply  as  possible. 

The  plants  are  sown  in  rows  two  feet  apart.  After 
eveiy  tlurd  or  fourth  row,  a  double  space  is  left.  When 
the  plants  are  grown  up,  the  mould  is  removed  with  a 
shovel  from  this  last-mentioned  space  and  spread  out 
amongst  the  plants,  so  that  the  field  then  presents  the 
appearance  of  raised  beds,  separated  by  deep  furrows. 

The  planting  usually  takes  place  in  May ;  and,  as  the 
plants  do  not  grow  much  the  first  year,  many  cultivators 
avail  themselves  of  this  interval  for  sowing  other  vegeta- 
bles on  the  land. 

On  the  arrival  of  winter,  the  beds  are  covered  with 
dung;  which  is  again  removed  with  the  rake  at  the  begin- 
ning of  spring,  and  superficially  buried  in  the  furrow. 

The  plants  then  put  forth  vigorously;  the  hollow 
spaces  or  furrows  are  carefully  lightened  with  the  hoe, 
and  cleared  of  weeds.  In  the  spring  of  the  third  year, 
the  intervals  are  again  hollowed  out,  and  the  mould  thus 
withdrawn  from  them,  which  has  been  enriched  by  the 
remainder  of  the  dung  put  upon  the  beds  in  the  autumn 
of  the  first  year,  is  agam  spread  out  among  the  plants. 
This  operation  is  perfonned  in  the  same  manner  as  upon 
asparagus  beds. 


546  BBPRODUCnOK. 

The  roots  are  gathered  before  winter.  Some  cultiva- 
tors pull  them  up  in  the  second  year ;  but  this  is  allow^ 
able  only  when  the  soil  is  uncommonly  rioh^  and  even 
then  the  roots  do  not  attain  the  size  or  quality  of  those 
which  have  been  in  the  ground  for  three  years,  and  hence 
they  are  not  easily  disposed  of. 

Such  is  the  method  which,  with  some  modifications,  is 
usually  followed  in  the  cultivation  of  madder. 

Some  time  ago  I  recommended  to  several  cultivators 
of  madder  the  method  proposed  by  Schwertz,  in  the 
second  volume  of  his  "  A^cultuje  of  Belgium/'  page 
213,  and  they  applied  it  with  great  success ;  but  neither 
Schwertz  nor  myself  can  be  recorded  as  the  inventor  of 
this  method,  which  had  been  previously  recommended  by 
a  clergjrman  named  Christ,  in  his  "  Unterricht  von  der 
Landwerthschaft,"  Frankfort  am  Main,  1781.  His 
words  are  (p.  464),  "  When  we  consider  the  advantages 
presented  by  the  method  of  Tull,  we  shall  immediately 
see  that  there  is  no  plant  to  which  that  method  is  more 
readily  applicable  than  to  madder.'^  I  cannot,  however, 
help  thinlong  that  it  is  dangerous  in  a  first  cultivation  to 
remove  the  mould  near  the  rows,  according  to  Tull's 
method. 

If  I  were  to  cultivate  madder,  I  should  proceed  as  fol- 
lows:— ^The  soil  having  been  perfectly  prepared  and 
cleared,  I  should  make  furrows  with  the  double  mould- 
board  plough  at  intervals  of  three  feet,  and  set  the  plants 
on  the  summit  of  the  hdgelet  formed  in  this  manner 
with  the  earth  turned  over  by  the  plough.  When  the 
plants  had  grown  to  a  certain  height,  I  should  again  pass 
the  plough  along  the  furrows,  after  having  separated  the 
two  moidd-boards  to  a  somewhat  greater  distance.  The 
plough  then  penetrating  to  a  greater  depth,  would  convey 
to  the  plants  the  mould  which  it  raised  out  of  the  furrow. 
This  operation  I  should  repeat  once  more.  Before  winter, 
if  the  soil  were  not  naturally  very  fertile,  I  should  spread  all 
over  the  surface  a  quantity  of  dung^  somewhat  fermented; 
some  of  which  would  certainly  fall  into  the  furrows.  In 
the  following  year  I  should  again  pass  the  same  plough 
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along  the  furrows,  so  as  to  buiy  the  dung,  and  again 
earth  up  the  plants.  Tim  method  would  not  entu^ly 
save  manual  labonr,  but  would,  at  least,  diminish  it  to  a 
considerable  extent.  It  would  be  necessary  to  hoe  and 
scarify  between  the  rows ;  and  these  operations  heapmg 
up  the  earth  in  the  furrows,  the  plough  would  again 
throw  it  upon  the  beds.  In  the  third  year,  if  the  fur- 
rows were  broad  and  the  plants  sufficiently  grown,  the 
further  cultivation  of  the  soil  might  be  penormed  with 
the  scarifier  or  horse-rake. 

No  one  who  has  observed  the  effect  of  this  mode  of 
culture  on  other  plants,  will  doubt  that  its  success  will 
be  as  great  as  that  which  Christ  promises  and  Schwertz 
announces.  It  has  the  advantage  of  greatly  facilitating 
the  gathering  of  the  roots,  which,  according  to  Schwertz's 
observations,  being  all  in  the  same  direction,  may  easily 
be  taken  up  by  the  plough. 

Madder  should  be  exposed  in  a  well-au'ed  but  shady 
situation  to  dry  it.  The  best  mode  is  to  spread  it  upon 
hurdles  as  in  a  tile-kiln. 

Its  final  preparation  is  not  the  business  of  the  culti- 
vator, unless  he  is  at  the  same  time  a  manufacturer.  If 
he  is  not  sure  of  a  market  for  his  madder  when  dried, 
and  before  it  is  bruised,  he  should  not  cultivate  it  imless 
he  has  a  mill  to  grind  it  in. 

Whoever  wishes  to  plant  madder  in  large  quantities, 
ought  to  have  seed-beds  of  his  ovm.  It  would  be  too 
costly  to  purchase  the  necessary  quantity  of  plants. 

However  advantageous  the  cultivation  of  madder  may 
be  when  properly  oi^anized,  it  is  necessary,  before  under- 
taking it,  to  consider  maturely  all  that  has  been  said  on 
the  culture  of  marketable  plants  in  general.  The  cultiu*e 
of  this  plant  is  practicable  only  where  there  is  a  super- 
abundance of  manure.  Moreover,  it  cannot  enter  into 
any  ordinary  rotation,  on  account  of  the  length  of  time 
during  which  the  crop  remains  in  the  ground  ;  viz.,  for 
three  years,  or  two  at  the  least. 
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Dyers  Wood  (Isatis  Tinctoria). 

The  culture  of  this  plant  was  at  one  time  very  common 
in  Germany,  especially  in  Thuringia :  in  the  thirteenth 
century  it  was  principally  cultivated  in  the  environs  of 
Erfurt.  It  then  formed  a  very  considerable  branch  of 
commerce,  and  was  a  source  of  prosperity  to  many  pro- 
vinces and  towns.  But  in  the  middle  of  the  sixteenth 
century  indigo  was  introduced  from  the  East  Indies; 
and  in  the  seventeenth  century  its  use  became  extended, 
and  supplanted  that  of  woad.  The  evil  which  ensued 
soon  became  apparent,  and  pecuniary  pains  and  penalties 
were  enacted  against  the  use  of  this  devil's  colour,  as 
indigo  was  called.  But  these  measures  of  commercial 
policy  shared  the  fate  of  all  similar  proceedings — ^they 
increased  the  evil.  Manufacturers  and  dyers  declared 
that  they  couhl  not  exist  without  the  use  of  indigo ;  and 
that  a  poimd  of  the  latter  yielded  as  much  colour  as 
three  quintals  of  woad.  So  bad  a  character  was  given  to 
woad,  that  dyers  became  ashamed  to  use  it,  and  pre- 
tended to  make  use  of  nothing  but  indigo ;  although  it 
is  said  that  they  employed  woad  in  secret.  From  that 
time  the  culture  of  woad  has  become  rare,  and  confined 
to  particular  localities. 

But  now  that  we  are  again  obliged  to  make  use  of 
woad,  cultivators  are  beginning  to  pay  great  attention  to 
it ;  and  it  is  probable  that  the  art  of  preparing  from  this 
plant  an  indigo  equal  to  that  of  the  East  will  be  realized 
and  generally  diffiised.  In  that  case,  the  culture  of  woad 
may  again  become  profitable;  always,  however,  under 
the  conditions  which  we  have  laid  down  as  binding  on 
the  cultiu^  of  marketable  plants. 

There  are  two  varieties  of  the  plant  called  dyer's  tooad; 
one  cultivated  in  Germany,  and  the  other  in  Languedoc. 
The  latter  is  said  to  be  greatly  superior  to  the  former,  and 
also  capable  of  succeeding  in  Germany.* 

*  See  the  work  called :  **  Botdeckang  der  in  Dentschland  noch  unbekannten 
iicbten  sahmen  Wardpflanze,  nebst  Nachrlcht  fiber  den  Untenscbied  dieaer  and 
der  Thttringtcben  (Von  Otto).*'— Frankfort,  1794.  A. 
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The  stem  of  woad  grows  to  the  height  of  three  feet,  or 
three  and  a-half  feet ;  it  is  about  as  thick  as  a  finger,  and 
divides  into  several  branches  clothed  with  leaves.  The 
leaves  of  the  stem  are  amplexical,  sagittate,  pointed, 
slightly  crenate,  and  tinged  with  blue.  The  flowers  are 
yellow,  and  grow  at  the  top  of  the  stem. 

Woad  req\iires  a  good  soil,  either  naturally  fertile  or 
well  suppUed  with  manure ;  carefully  cultivated,  and  in 
good  condition.  The  seed  is  sown  in  spring,  or  more 
advantageously  in  autumn,  about  the  end  of  August  or 
the  beginning  of  September.  The  quantity  is  about  four 
or  five  metzen  per  acre.  Woad  sown  in  autumn  suffers 
occasionally,  though  not  often,  from  the  effects  of  winter ; 
but  its  produce  is  much  greater  than  that  of  woad  sown 
in  spring.  If  the  plants  shoot  up  considerably  in  the 
autumn,  they  are  mowed ;  and  the  crop  so  obtained  is 
used  as  fodder  for  cattle.  In  the  spring  it  is  necessary 
not  only  to  destroy  weeds  by  hoeing,  but  also  to  thin  the 
plants  m  the  rows,  so  that  they  may  be  at  least  a  foot 
apart. 

A  great  saving  both  of  labour  and  of  seed  would  be 
obtained  by  drillmg  and  cultivating  with  the  horse-rake. 

When  the  leaves  are  about  a  span  long,  and  the  flowers 
ready  to  burst,  the  stem  is  cut  off  close  to  the  root,  and 
the  largest  leaves  are  stripped  off.  Some  weeks  after 
this,  new  leaves  are  put  forth,  and  these  are  gathered  in 
the  same  manner.  This  operation  is  repeated  as  long  as 
the  plant  continues  to  grow.  In  this  manner  four  crops 
are  often  obtained  from  autumn-sown  woad.  Some  per- 
sons content  themselves  with  three  crops,  in  order  to 
allow  the  leaves  time  to  grow  to  a  larger  size.  On  a 
good  soil,  the  average  produce  is  about  150  quintals  of 
leaves,  weighed  in  the  green  state. 

The  portions  of  the  plants  thus  gathered  are  washed  ; 
and  as  quickly  as  possible  exposed  to  the  sun  till  they  are 
dried,  or  rather  merely  withered.  It  is  then  imme- 
diately transferred  to  the  woad-mill,  a  trough  in  which  a 
wheel,  armed  with  teeth  either  of  wood  or  iron,  turns 
round  and  crushes  the  woad.    When  the  trituration  is 
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completed,  the  woad  thus  cioimd  is  fwmed  into  hei^ 
in  the  open  air,  and  ooverea  up  to  keep  it  £n»n  the  nin. 
A  week  or  twelve  days  afterwards  we  heaps  are  im« 
covered,  the  woad  broKen  up,  and  the  intmor  of  the 
heap  mixed  with  the  crust  formed  on  the  outside.  The 
woad  is  then  made  up  into  balls,  which  are  usually  placed 
to  dry  on  hurdles,  exposed  to  the  wind  but  not  to  the 
sun.  The  balls,  when  dry,  are  ready  for  sale.  Such  is 
the  common  process ;  but  a  better  might,  doubtless,  be 
devised. 

A  circumstance  connected  with  the  cultivation  of  this 
plant,  which  will  alwa3rs  alarm  the  cultivator,  is  that  he 
IS  obliged  to  undertake  the  manufacture  as  well  as  the 
culture.  Now  this  operation  must  necessarily  be  per- 
formed  immediately  after  gathering,  while  the  leaves  are 
yet  fresh,  and  at  a  time  when  in  tdl  rural  establishments 
there  is  plenty  of  work  for  all  hands.* 

I>yer*8  Weld  {Reseda  Zuteda). 

This  colouring-plant  presents  to  the  cultivator  the 
great  advantage  of  being  saleable  without  any  other  pre- 
paration than  drying. 

It  thrives  best  on  a  sandy  soil,  inclining  to  the  argilla- 
ceous character,  highly  manured,  well  cultivated  and 
weeded.  The  seed,  wmch  is  small,  should  be  sown  in 
August,  in  quantity  about  eight  pounds  per  acre :  it  will 
not  bear  to  be  covered  with  a  large  quantity  of  earth. 
In  the  month  of  August  of  the  following  year,  the  seed 
ripens,  and  the  plant  bedns  to  turn  yellow ;  it  is  then 
pulled  up,  dried,  and  tied  up  in  bundles,  which  are  sold 
by  the  qmntal.  The  seed  may  also  be  used  for  extract- 
ing oil. 

The  culture  of  weld  requires  but  few  details ;  and  as 
an  acre  produces  from  six  to  eight  quintals,  each  of  which 
may  frequently  be  sold  for  ei^t  rix-doUars,  the  crop  is 
veiy  profitable,  provided  we  have  the  means  of  disposing 

*  **  Vom  Anbaa  des  Wardkreates  dessen  Zabereitang  and  Anleltaiig  Indigo 
darsos  an  mactaen."— Vieo.  178S.  Schnber'a  "  liiatoriiche-plijmhe  and 
OBConomiache  BMchieibong  des  Waide8«"-*Halle,  1768. 
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of  it.  Marshall,  however,  advises  those  who  let  land  to 
farmers,  to  introduce  a  clause  into  the  lease,  prohibiting 
the  culture  of  this  plant,  because  it  is  very  exhausting  to 
the  soil. 

Bastard  Sc^ron  {fiarthmm  linctorivs). 

This  plant  requires  a  soil  in  a  state  of  cultivation  equal 
to  that  of  garden  ground.  The  seed  is  sown  early,  at 
intervals  of  two  feet ;  several  grains  bein^,  however, 
sown  together,  in  order  that  those  plants  which  present 
the  best  appearance  may  be  afterwards  left  to  grow,  and 
the  rest  pulled  up.  The  interspaces  are  kept  free  from 
weeds  by  cultivations,  for  which  the  horse-hoe  ia  the 
most  appropriate  implement.  When  the  flowers  turn 
yellow,  or  assume  a  somewhat  darker  hue,  which  they  do 
in  August,  they  are  plucked  with  a  blunt  Iniife,  and  adfter- 
wards  dried  under  cover.  This  operation  of  plucking 
the  flowers  should  be  performed  in  the  forenoon,  and 
never  during  the  hottest  part  of  the  day.  The  gathering 
takes  up  more  time  than  any  other  part  of  the  culture  of 
this  plant. 

The  plant  is  left  standing  till  it  ripens;  it  is  then 
pulled  up,  dried,  and  threshed  for  the  purpose  of  separa- 
ting the  seed.  This  seed  yields  a  good  oil,  but  only  in 
small  quantity.* 

THE  HOP. 

This  kind  of  produce  is  become  an  object  of  almost 
primary  necessity :  its  sale  may  always  be  regarded  as 
certain,  and  the  price  which  it  fetches  is  sufficient  to  pay 
the  interest  of  any  sum  that  may  have  been  expended  on 
its  cultivation,  at  the  rate  of  cent,  per  cent.  The  culture 
.  of  the  hop  ought,  therefore,  to  engage  the  attention  of 
eveiy  cultivator  who  is  able  to  advance  the  necessary 
capital,  and  has  brought  his  system  of  rural  economy  to 
such  a  degree  of  perfection  as  to  furnish  him  with  the 

*  DalliDger's  **  (Skonomisch  technologtocbe  Abhandlung  uber  den  Safler  nnd 
Waidbao.''^Neue  Auflage,  1805. 
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very  large  quantity  of  manure  which  this  cultivation 
requires. 

There  are  two  species  of  the  hop ;  the  wild  and  the 
cultivated.  The  former  is  in  every  respect  smaller  and 
weaker  than  the  latter ;  and  though  it  might  be  improved 
by  cultivation,  no  one  thinks  of  making  the  trial,  because 
the  cultivated  hop  is  always  easily  procured.  Of  this 
latter  species  there  are  two  varieties,  the  early  and  the 
late;  the  panicles  of  the  former  are  lai^r  and  more 
aromatic  than  those  of  the  latter.  On  the  other  hand, 
the  latter  produces  a  greater  number  of  panicles,  and  is 
said  to  be  much  less  liable  to  diseases  and  casualties.  In 
general,  however,  all  well  informed  cultivators  give  the 
preference  to  the  early  variety,  especially  those  who  can 
usually  obtain  the  requisite  number  of  labourers  for 
gathering  it  when  ripe ;  that  is  to  say,  towards  the  end 
of  harvest  time,  at  the  end  of  August  or  the  beginning 
of  September. 

Less  careful  cultivators  are  in  the  habit  of  mixing  the 
two  species  indiscriminately  in  the  same  garden  :  a  prac- 
tice which  is  mischievous  in  every  respect,  and  greatly 
interferes  with  the  gathering  of  the  crop.  In  plant- 
ing a  hop-ground,  especial  care  should,  therefore,  be  taken 
to  prevent  the  mixtm*e  of  the  two  species. 

The  hop  is  a  dioecious  plant ;  that  is  to  say,  its  male 
and  female  flowers  grow  upon  different  stocks.  The 
plants,  have,  however,  almost  the  appearance  of  under- 
going a  change  of  sex ;  for  the  females  being  alone  avail- 
able for  use,  are  likewise  the  only  ones  from  which  shoots 
are  taken.  The  males  are  always  destroyed,  except  when 
the  seed  is  intended  to  ripen.  A  few  male  plants  may, 
however,  always  be  found  in  hop  plantations:  their 
existence  is  not  easily  accounted  for,  except  upon  the. 
supposition  that  some  of  the  plants  have  ripened  their 
seed  before  the  usual  time. 

The  spot  chosen  for  the  hop-groimd  should  be  in  an 
open  situation,  but  somewhat  sheltered  from  the  north 
wind.     Hop-grounds,  which  have  not  a  free  circulation 
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of  air,  are  praanaas.  He  best  i&ode  of  aidosiiit;  Uk 
groand  is  to  somiuiMl  it  witi  «  iui ;  a  bedge  mav  for 
greater  aecantr,  be  plantad  bj  tbe  side,  but  it  imii^  be 
kept  low.  \  erf  d«*T  fiitoations,  sncb  as  tbe  ncnhbour- 
hood  <rf  grat  radk,  should  be  sroided. 

The  soib  best  adapted  to  the  cahhmtion  of  the  hop. 
are  clayey  sands  and  sandy  cfays.  pranded  that  thevare 
in  a  proper  state  of  fiatiKtr  at  the  time  of  piantuig*  and 
are  afterwards  supplied  with  the  qoantitv  of  lunare 

required  for  continuing  and  increasiug  their  fertUitv.  On 
moist,  argiOaoeous,  and  heavy  soils,  the  success  'of  the 
plant  IS  more  precanoos ;  but  on  the  other  hand,  its  pro- 
duce  IS  greater  when  it  does  succeed.  Where  the  loW 
stratum  of  the  soQ  is  mixed  with  calcareous  stones,  but 
the  vegetable  stratum  is  of  considerable  thicknesvs,  the 
hop  IS  sure  to  thrive  well.  Fertile  soils,  which  have  been 
loi^  used  as  grass-lands,  kitchen-gardens,  or  orcliards, 
and  have  always  been  {doitifully  dunged,  are  the  best 
that  can  be  chosen  for  the  formation  of  hc^groxmds. 

When  a  piece  of  land  is  to  be  prepared  for  growing 
hops,  it  IS  a  good  plan  to  cultivate  a  hoed  crop  on  it  the 
year  before,  unless  we  intend  to  plough  it  often  and  care- 
fully  during  summer.  Even  if  the  land  has  been  ma- 
nured  for  the  hoed  crop  with  eight  four-horse  Avagsoii 
loads  of  stable-manure  per  acre,  it  will  still  be  necessary, 
after  gathraing  that  crop,  to  manure  again  with  at 
least  ten  waggon-bads  per  acre :  this  latter  quantity  may 
be  either  spread  over  the  surfece  and  left  there,  or  buried 
with  the  plough.  At  the  be^ning  of  spring,  as  soon 
as  the  soil  is  somewhat  dried,  it  must  be  tinned  up  to  a 
considerable  depth,  either  with  the  plough  or  the  spade. 
The  hillocks  on  which  the  plants  are  to  grow,  should 
be  at  least  four  feet  square :  some  persons  place  them  six 
or  eight  feet  apart.  A  pole  is  set  up  in  the  place  which 
each  of  these  hillocks  is  to  occupy ;  a  circular  trench, 
four  inches  wide  and  five  deep,  is  dug  around  it  at  the 
distance  of  six  inches,  and  the  plants  are  set  on  it  in  such 
a  manner  as  to  leave  from  three  to  five  of  their  eyes 
above  ground.     Strong   and  healthy  plants  vcosX  be 
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sdected  for  the  purpose.  The  trench  is  then  filled  up 
with  the  mould  taken  out  of  it,  care  being  taken  to  press 
the  earth  close  to  the  plants,  and  form  a  little  mound  of 
earth  round  them,  so  that  the  buds  may  be  completdy 
covered.  At  the  end  of  a  few  weeks,  sooner  or  later, 
according  to  the  state  of  the  weather,  the  young  plants 
will  begin  to  grow.  As  soon  as  weeds  make  tiob^  ap* 
pearance,  the  whole  ground  must  be  hoed,  and  the  spaces 
between  the  plants  weeded.  This  is  the  time  for  fixing 
the  poles  which  are  set  in  holes  previously  made  for 
them  with  an  iron  fore-stake.  To  these  poles  the  young 
plants  are  tied  i  only,  however,  the  principal  shoots ;  tlie 
others  are  cut  ofi".  The  former  soon  begin  to  dimb  up 
the  poles,  twisting  themselves  round  in  a  spiral  direction. 
If  necessary,  the  false  shoots  are  again  cut  o£P. 

If,  instead  of  forming  the  plantation  with  young  plants 
which  have  just  taken  root,  we  make  use  of  ffrown  plante 
taken  firom  an  old  hop-ground,  the  plantmg  may  be 
deferred  till  autumn.  A  tolerably  good  crop  will  then, 
in  all  probability,  be  obtained  in  the  following  year. 

The  hop  is  earthed  up  on  St.  John's  day,  the  mould 
being  taken  from  the  mterstices  and  a  httle  hiUock 
formed  round  each  pole.  In  performing  this  operation, 
particular  care  must  be  taken  not  to  touch  the  roots  of 
the  hop.  As  the  produce  is  very  trifling  in  the  first 
year,  many  cultivators  plant  other  vegetables,  such  as 
cabbages  and  beet  root,  in  the  interstices.  The  first 
year's  crop  is,  indeed,  so  inconsiderable,  that  many  per- 
sons abandon  it  altogether,  and  cut  off  the  tops  of  the 
plants  to  strengthen  them. 

The  hillocks  are  manured  after  this  first  crop ;  five 
large  waggon-loads  of  dung  per  acre  are  used  for  this 
purpose.  The  earth  forming  the  hillocks  is  depressed  a 
little,  and  the  dung  then  placed  upon  it.  In  Wfarch,  the 
portion  of  dung  remaining  on  the  hillocks  is  removed, 
and  buried  in  the  intervjJs :  the  poles  are  also  restored 
to  their  places.  The  quantity  of  dung  must  be  regu- 
lated according  to  the  wants  of  the  soil :  an  excess  of  it 
might  induce  disease  in  the  plants.     The  superabundant 
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genus,  which  in  spnng  fonn  a  veiy  agreeable  dish,  are 
removed.  Six  or  seven  stems  only  are  allowed  to  shoot 
up,  and  are  again  tied  to  the  poles ;  in  other  respects  the 
mode  of  proceeding  is  the  same  as  that  of  the  preceding 
year. 

The  principal  difficulty  which  some  cultivators  have  to 
contmd  with,  is  that  oif  procuring  poles.  These  poles 
must  be  from  fourteen  to  eighteen  feet  long  at  the  least ; 
for  the  first  year,  however,  shorter  ones  may  be  used. 

Some  persons  set  up  two  or  three  poles  on  each  hil* 
lodc,  and  distribute  among  them  the  stems  of  the  plants 
which  grow  upon  it.  The  cost  of  the  poles  forms 
the  principal  part  of  the  expense  of  formmg  a  hop* 
ground ;  and  various  methods  have  been  devised  for  re- 
ducing it.  Thus,  it  has  been  recommended  to  make  the 
hop  climb  round  poplars  with  their  heads  lopped,  as  vines 
grow  in  some  parts  of  Italy.  Hops  will  certamly  be 
obtained  by  this  method,  but  the  crop  will  be  inferior 
both  in  quantity  and  quality ;  moreover,  the  plants  will 
be  more  subject  to  disease ;  so  that  the  cultivi^on  of  the 
hop  bv  this  method  will  not,  in  the  end,  be  more  profit- 
able than  when  poles  are  used.  The  trellis  work  which 
has  been  proposed  as  substitute  for  poles,  is  likewise  not 
more  advant^eous. 

As  soon  as  the  hop  is  ripe,  which  may  be  known  by 
its  assuming  a  brownish  tinge,  becoming  hard  and  firm, 
and  acquiring  a  pleasant  aromatic  odour,  the  gathering 
should  be  commenced  without  delay.  The  early  hop  is 
usually  gathered  about  the  beginning  of  September ;  and 
the  late,  towards  the  end.  The  stems  are  cut  close  to 
the  ground,  and  carried  awav  with  the  hops  which  grow 
upon  them.  The  picking  is  performed  either  on  the 
ground -or  under  cover.  The  former  method  requbes 
dry  weather ;  and  in  order  to  profit  by  such  weather,  the 
greatest  possible  number  of  labourers  must  be  employed. 
The  poles  are  placed,  two  at  a  tune,  on  a  kind  of 
scaffolding,  and  under  them  is  hung  a  cloth  to  collect 
the  hops  as  they  are  picked.  The  work-people  occupied 
in  picking  the  hops,  chiefly  women  and  children,  are 
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scattered  round  the  scafibldiug ;  whilst  others,  at  the  same 
time,  bring  new  poles,  and  remove  those  which  have  been 
picked.  When  the  cloth  is  full,  the  hops  are  thrown 
into  a  lai^e  sack,  in  which  they  are  carried  to  the  drying 
place.  If  they  were  left  in  the  sacks  they  would  socm 
become  heated. 

If  the  hop  is  to  be  dried  within  doors,  the  poles  are 
drawn  out  of  the  bundles  of  hop  plants  which  enclose 
them;  the  plants  are  then  tied  lightly  together  and 
carried  under  cover,  where  they  are  picked  as  quickly  as 
possible.  The  former  method  is  doubtless  to  be  pre- 
ferred, when  a  sufficient  number  of  hands  can  be  obtained; 
for  hops  which  are  housed  before  they  are  picked,  are 
apt  to  acquire  a  bad  taste. 

The  hops,  when  picked,  should  be  spread  out  in  a  thin 
layer  on  the  floor  of  an  airy  bam,  and  turned  every 
day  till  they  are  perfectly  dry  ;  or  they  may  be  placed  on 
a  stove  which  is  well  set  and  bums  without  smoke.  The 
latter  method  is  the  more  expeditious,  guards  against  all 
loss,  and  is  beneficial  to  the  hops.  The  stove  is  covered 
Mrith  a  horse-hair  cloth,  on  which  the  hops  are  placed  in  a 
layer,  varying  in  thickness  from  six  to  twelve  inches, 
according  to  their  greater  or  less  degree  of  moisture  and 
ripeness.  The  heat  of  the  stove  must  be  well  regulated, 
constant  care  being  taken  not  to  keep  it  too  high. 
When  the  peduncles  of  the  hop  break  with  facilily, 
and  the  follicles  fall  ofi^,  the  drying  is  complete ;  eight  or 
ten  hours  are  required  for  bringing  the  hops  to  this  state. 
This  mode  of  drying  doubtless  requires  some  experience 
and  practice  to  enable  the  person  who  conducts  it  to 
adopt  and  maintain  the  exact  temperatiu^e  required.  It 
is  indispensable  to  keep  a  man  constantly  engaged  in  this 
work.  The  hops  having  been  thus  dried,  are  carried  to 
a  room  prepared  for  them,  and  there  left  for  six  or  seven 
days,  in  order  that  they  may  regain  a  small  quantity  of 
moisture  before  they  are  packed  up. 

After  the  hops  have  been  dried  by  either  of  these 
methods,  the  cultivator  either  has  them  carried  to  the  ware- 
house intended  for  keeping  them,  and  there  packed  dosely 
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by  treading  them  under  foot ;  or  they  are  put  into  bags 
for  sale. 

In  order  to  bag  the  hops,  the  mouth  of  the  bag  is 
attached  to  a  frame,  and  a  handful  of  hops  is  attached  to 
each  of  its  lower  corners  to  give  greater  hold.  The  hops 
are  then  put  into  the  bag  by  degrees,  and  pressed 
closely,  either  with  the  feet,  or  with  a  heavy  pestle.  When 
the  bag  is  full  it  is  detached  from  the  frame,  a  handfrd 
of  hops  is  attached  to  each  of  the  upper  in  the  same 
manner  as  to  the  lower  comers,  and  the  mouth  sown  up 
with  pack-thread.  The  quantity  put  into  the  bag  may 
vanrfrom  150  to  200  lbs.  Hops  packed  in  this  manner 
will  keep  for  a  long  time ;  whereas,  if  they  are  left  un- 
packed, they  wUl  lose  their  glutinous  surface  and  aroma. 

The  quality  of  the  hop  is  judged  of  according  to  the 
ghitinous  character  of  its  surface,  its  aromatic  odour,  the 
&rinaceous  substance  with  which  it  is  speckled,  and  its 
colour,  which  should  be  a  bright  yellow. 

As  soon  as  the  gathering  is  over,  the  poles  must  be 
taken  care  of  by  placing  them  under  cover,  or  tying  them 
up  in  bundles,  80  or  40  together,  and  leaving  them  in 
the  open  air. 

The  produce  and  value  of  hops  are  very  variable.  The 
best  hop-ground  sometimes  yields  scarcely  a  quintal  per 
acre ;  whilst  in  other  seasons,  it  will  produce  from  fifteen 
to  eighteen  quintals.  The  price  sometimes  falls  to  1 2  rix- 
dolla^  per  quintal ;  at  other  times,  rises  to  70  or  80  rix- 
doliars.  Hops  yield  a  very  large  profit  when  kept  from  a 
year  of  plenty  to  one  of  scarcity :  but  this  is  the  business 
of  the  speculator,  rather  than  the  cultivator. 

The  expenses  of  cultivation  are  no  less  difficult  to  esti- 
mate ;  for  they  depend  upon  the  locality :  nothing,  there- 
fore, can  be  said  with  regard  to  the  average  net  profit  and 
advantages  of  this  branch  of  cultivation.  Particular 
cases  are  known  in  which  the  net  profit  per  acre  has 
amounted  to  two  or  three  hundred  rix-dollars  in  a  year ; 
whilst,  in  other  cases,  the  receipts  have  been  far  froi^a  suf- 
ficient to  meet  the  expenditure. 

In  fact,  the  success  of  the  hop  is  mainly  fj^peo^®*^^  ?^ 
the  weather,  and  the  absence  of  certain  acci^^ '^^  ^  v^loxcU 
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the  plant  is  exposed.  The  care  bestowed  on  the  fonoation 
and  culture  of  the  hop-ground  may  mdeed  obviate  casu- 
alties to  a  certain  extent,  but  cannot  utterly  remove  them. 
A  warm  summer,  with  moderate  winds  m>m  the  south 
and  south-west,  and  not  much  rain,  is  favourable  to  the 
hop :  but,  in  wet  seasons,  particularly  when  the  wind 
blows  much  in  summer  from  the  east  and  north,  the  hop 
is  sure  to  fail.  When  a  hot  sun  follows  rain  or  fog,  or 
sultry  days  alternate  with  cold  nights,  the  hop  suffers 
considerably,  even  when  these  occurrences  take  place  only 
at  the  latter  end  of  the  summer.  In  spring,  the  hop 
suffers  firom  the  attacks  of  an  insect  of  the  flea  kind ;  in 
summer,  from  various  kinds  of  flies  and  Kce,  but  espe- 
cially from  honey-dew^  which,  at  this  time,  shows  itself 
after  cold  nights,  and  attracts  insects:  nothing  but  a 
heavy  thunder-shower  can  save  the  hop  from  these 
enemies.  In  the  last  stt^  of  its  growth  it  is  exposed  to 
mould  and  honey-dew,  especially  when  the  hop-ground  is 
in  a  low  and  confined  situation.  In  the  midst  of  all  the 
dangers  and  enemies  vnth  which  the  hop  is  sur- 
rounded, its  success  is,  in  a  great  measure,  a  matter  of 
chance. 

TOBACCO. 

The  extensive  use  which  is  made  of  this  plant  in  all 
countries  of  Europe,  where  it  is  not  prohibited  or  res- 
tricted from  financial  motives,  has  caused  its  cultivation 
to  be  preferred  to  that  of  other  marketable  vegetables ; 
the  profit  arising  fix)m  it  varies  according  to  the  influence 
exerted  by  naval  warfare  upon  commercial  transactions. 

It  has  been  found,  however,  that  proprietors  of  lai^ 
estates  derive  greater  advantage  from  transferring  the 
actual  cultivation  of  the  plant  to  small  cultivators  of  active 
and  industrious  habits,  than  by  having  these  operations 
executed  at  their  own  expense.  Accordingly,  when  the 
soil  has  been  completely  prepared  and  properly  manured 
for  the  growth  of  tobacco,  it  is  sometimes  let  out  to  these 
cultivators  either  at  a  fixed  price,  or  with  an  understanding 
that  they  are  to  have  part  of  the  produce.  This  last 
method  is  the  one  most  generaUy  approved;  because  it 
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induces  both  planter  and  proprietor  to  take  equal  interest 
in  the  success  of  the  crop.  Hence^  in  all  districts  where 
the  culture  of  tobacco  is  known,  there  has  arisen  a  class 
of  persons  called  planters,  who,  during  the  summer 
months,  employ  themselves  solely  in  the  cultivation  of 
this  plmt.  Where  the  soil  is  bad,  the  proprietor  and 
the  planter  share  the  produce  equally  between  them :  but 
when  it  is  very  good,  the  proprietor  gives  up  only  two-fifths 
of  the  produce.  The  proprietor  furnishes  the  soil,  manure, 
preparatory  ploughings,  and  drying-shed :  the  planter  per- 
mrms  all  the  rest  of  the  labour,  and  rears  the  plants ; 
the  pro}»rietor  supplying  wood  and  dung  for  the  seed-bed, 
and  lending  his  teams  for  housing  the  crop.  The  expenses 
of  sale  and  carriage  to  market  are  borne  in  common.  But 
the  families  of  plimters  who  engage  in  these  undertakings 
must  be  possessed  of  some  little  property,  and  be  able  to 
maintain  themselves  till  the  time  amves  for  disposing  of 
the  crop.  The  planter  must  also  derive  some  profit  from 
the  undertaking,  in  addition  to  the  remuneration  for  his 
labour. 

The  average  produce  of  tobacco  may  be  reckoned  at 
about  8  quintals  per  acre ;  and,  as  a  quintal  sells  for  5 
rix-dollars,  the  produce  of  an  acre  may  be  valued  at  40 
rix-dollars:  of  these  the  proprietor  takes  24,  and  the 
planter  16.  A  clever  and  industrious  planter  can,  with 
the  help  of  his  family,  cultivate  12  acres :  he  can,  there- 
fore, gain  192  rix-dollars  during  the  time  that  he  devotes 
to  the  planting,  culture,  and  drjring  of  the  plant :  he  is, 
however,  obliged  at  the  time  when  there  is  the  greatest 
quantity  of  work  in  hand,  to  employ  a  few  assistants, 
whom  he  pays  out  of  his  own  pocket. 

Tobacco  leaves  the  soil  in  a  good  state  of  preparation 
for  other  produce :  it  completely  supplies  the  place  of 
fallowing.  According  to  general  observation,  the  crop 
which  succeeds  it  is  in  no  respect  inferior  to  that  which 
comes  after  a  dead  fallow,  provided  the  tobacco-soil  has 
leceived  four  waggon-loads  of  dung  per  acre  more  than 
the  fallow.  This  dung  forms  the  chief  item  of  expenditure 
that  must  be  laid  to  the  charge  of  the  tobacco-crop ;  and 
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for  this  reason  the  culture  of  tobacco  is  most  practised  in 
places  where  dung  can  be  obtained  at  a  low  price. 

A  point  of  great  importance  for  canying  on  this  culti- 
vation on  a  large  scale  is  the  possession  of  spacious  dry- 
ing-sheds. Every  bam,  cart-shed,  and  stable  is  made 
available  for  this  purpose.  Tobacco  does  not  even  suffer 
in  quality  by  being  hung  up  in  stables  above  the  cattle. 

Many  operations  in  the  culture  of  tobacco  mi^t, 
doubtless,  be  greatly  expedited  by  the  use  of  the  horse- 
hoe  ;  but  as  there  are  also  many  parts  of  it  which  must 
be  performed  by  manual  labour,  at  stated  times,  and  with 
considerable  acciuracy ,  it  seems  best,  on  the  whole,  for  the 
great  cultivator  to  leave  the  entire  course  of  operations  in 
the  hands  of  the  planter. 

I  shall  not,  therefore,  describe  the  minor  operations  in 
the  cultivation  of  tobacco  which  are  the  business  of  the 
planter,  but  only  those  which  are  within  the  province  of 
the  great  cultivator. 

Various  species  of  tobacco  have  been  reconnneuded 
for  cultivation  ;  but  the  ordinary  Virginian  tobacco  (mco- 
tiana  tabacum)  has  obtained  the  preference  before  all 
others.  That  which,  under  the  name  of  common  green 
tobacco  {nicotiana  rmtica)^  has  been  so  much  extolled  by 
some  persons,  has  not  been  found  successful  in  the  long 
run.  Cultivation  has,  however,  produced  several  varie- 
ties of  the  former  species,  particularly  one  which  grows 
to  a  large  size,  and  another  much  smaUer. 

Tobacco  prefers  a  light  soil;  it  thrives  better  on  a 
sandy  than  on  an  argillaceous  soil.  Sandy  clays  agree 
with  it  best;  but  it  is  also  successful  on  soft  clays, 
which  contain  a  large  quantity  of  hiunus.  But  to  pro- 
duce a  perfect  and  plentiful  crop,  the  land  must  be  rich 
in  ancient  humus ;  and  must,  besides,  have  been  recently 
fertilized  with  some  sort  of  manure.  The  best  tobacco  is 
that  which  grows  on  clearings,  especially  if  the  tiuf  which 
covered  their  surface  has  been  burned  upon  them ;  and 
still  better  if  the  wood  which  grew  upon  them,  or  wood 
brought  for  the  purpose,  has  also  been  consumed  on  the 
spot  and  reduced  to  ashes.     It  is,  certainly,  to  this  treat- 
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ment,  rather  than  to  difference  of  climate,  that  we  must 
attribute  the  great  superiority  of  the  American  tobacco^ 
which  is  grown  not  on  land  recently  dunged,  but,  on  the 
contrary,  after  ten  or  twelve  crops,  all  obtained  without 
the  use  of  dung,  on  the  rich  and  burnt  clearings  of  Rhode 
Island.  Our  manufacturers  are  also  aware  that  the 
leaves  of  tobacco  grown  on  land  of  this  description  are 
far  preferable,  both  for  sweetness  and  scent,  to  those  pro- 
duced from  Land  recently  dunged.  In  commerce,  how- 
ever, they  will  not  admit  this  fact,  from  fear  of  having  tx) 
pay  a  higher  price  for  the  former — a  price  which  cer- 
tainly ought  to  be,  and  will  be  obtained  as  soon  as  the 
superiority  of  that  description  of  tobacco  becomes  gener- 
ally known.  ^ 

The  tobacco  next  in  value  to  that  just  mentioned,  is 
that  grown  on  a  soil  rich  in  humus,  after  manuring  with 
lime,  marl,  or  ashes;  manures  which  would  have  but 
little  effect  on  the  plants  if  the  land  were  poor  and  ex- 
hausted. The  growth  of  tobacco  is  usually  forced  with 
dung,  a  mode  of  treatment  which  always  produces  that 
acrid  taste  and  impleasant  odour  which  manufacturers 
have  sought  in  vain  to  remove  by  various  modes  of  pre- 
paration. But  as  this  kind  of  tobacco  is  most  commonly 
met  vrith  in  commerce,  it  must  certainly  find  purchasers 
in  the  market. 

Land  is  prepared  for  tobacco  in  the  same  manner  as 
for  other  weeded  crops.  The  stubble  is  cleared  off  in 
autumn.  The  dung  is  carted  and  spread  as  much  as 
possible  before  winter.  In  spring,  this  dung  is  buried 
by  a  superficial  ploughing;  and  then,  a  httle  before 
planting,  the  land  is  ploughed  deeply,  in  order  to  lighten 
the  upper  stratum  of  the  soil. 

The  success  of  tobacco  mainly  depends  on  planting  as 
soon  as  possible  :  in  the  month  of  May,  if  circumstances 
permit.  For  this  purpose  plants  of  sufficient  strength 
must  be  ready  at  hand,  and  the  soil  must  previously 
have  been  prepared  in  the  manner  required. 

The  remaining  treatment,  which  is  the  \)ttsii^®^^  of  the 
planter,  does  not,  as  akeady  observed,   ^Mft©  ^vndet  our 
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jxresent  observations.  It  may  be  fotmd  described  at 
length  in  various  manuals  of  apiculture.  ^ 

In  countries  where  the  practice  of  committing  the 
plantation^  after  culture  and  gathering  of  tobacco,  to  the 
hands  of  planters,  in  consideration  of  their  receiving  a 
part  of  the  produce,  is  generally  adopted,  the  conditicms 
of  this  compact  are  already  defined.  M<»e  detailed  in- 
structions on  this  matter  may  be  seen  in  the  work  of 
Count  Podeivil's,  entitled,  "  Wirthschaftserfahrungen," 
part  i.  page  76.  In  countries  where  this  custom  is  not 
already  established,  the  proprietor  must  be  content  at 
first  with  making  a  somewhat  disadvantageous  agree- 
ment :  but  plant^  will  soon  become  more  moderate  in 
their  demands  when  they  learn  by  experience  the  advan- 
tage which  they  may  derive  from  such  an  undertaking,  on 
a  soil  adapted  for  the  growth  of  tobacco,  and  properly 
manured. 

As  the  carriage  of  tobacco  is  easy,  it  is  unwise  to  allow 
a  long  road  to  deter  us  from  taking  it  to  a  market  where 
a  large  assemblage  of  buyers  will  insure  high  prices. 
The  price  of  tobacco  usually  rises  in  spring  and  summer ; 
but  as  it  then  contains  a  smaller  quantity  of  moisture,  its 
weight  is  likewise  diminished. 

The  stems  of  the  tobacco  plant  have  been  advantage- 
ously used  in  the  manufacture  of  potash ;  for  they  contmn 
a  large  quantity  of  alkali.  If  the  ground  is  to  be  sown 
in  autumn,  these  stems  must  be  taken  up ;  but  if  the 
tobacco  is  to  be  followed  by  a  spring  crop,  they  ^411  be 
sufiiciently  decomposed  during  the  winter  to  prevent  them 
from  interfering  with  the  spring-ploughing:  and  it  is 
certain  that  they  restore  to  the  land  a  portion  of  the  nu- 
tritive matter  which  the  tobacco  has  absorbed  fixma  it. 

Some  cultivators  have  thought  it  advisable  to  leave 
standing  a  larger  number  of  stems  than  they  require  for 
obtaining  the  necessary  quantity  of  seed,  ana  to  employ 

*  Also  in  the  following  works: — ^^'Kling;  derTabtkibaQfUr  den  Pfalzischen 
Landsmann,"  1798.  "  Korge ;  Untenricht  tarn  Anbaa  des  Tabaks,** 
Breslau*  1773.  <<  Bleben;  Anleitung  cam  Tabaksbau/'  Dresden,  1789. 
<<  Christ;  Anweisung  zum  eintragbchsten  Tabaksbau,"  Frankfort,  1799. 
<«  Tralte;  complet  de  la  culture,  fabrication  et  rente  da  tabac,"  Paris,  1791.  A. 
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the  sorplufl  seed  for  obtaining  oil.    The  seed  of  tobacco 
yields  a  fair  proportion  of  oil,  of  tolerably  good  quality. 

CHICCORT. 

Of  all  plants  which  have  been  proposed  as  substitutes 
for  coffee,  and  which,  when  roasted  and  steeped  in  boiling 
water,  yield  an  infusion  resembling  coffee,  chiccoiy  is  the 
only  one  which  has  maintained  its  ground.  It  has  been 
used  in  this  manner  for  thirty  years,  even  when  the  price 
of  coffee  has  been  low ;  and  has  always  yielded  consider- 
able profits,  both  to  manufacturers  who  prepare  it  in 
large  quantities,  and  those  who  cultivate  it  in  their 
neighbourhood.  In  countries  where  this  plant  has  been 
cultivated,  land  on  which  it  is  grown  has  been  known  to 
give  a  return  of  16, 20,  or  24  rix-dollars,  without  previous 
manuring  or  preparation. 

Chiocory  requires  an  argillaceous  soil  mixed  with  sand; 
light,  deep,  and  rich.  The  soil  must  also  be  turned  up 
to  a  considerable  depth ;  an  operation  which  is  performed 
with  the  spade  in  districts  where  there  are  no  ploughs 
made  to  go  deep  into  the  ground.  It  is  usual  to  manure 
for  this  crop  with  very  rotten  cow-dung :  a  small  quan« 
tity  only  is  used,  as  too  much  manure  causes  the  roots  of 
the  chiccory  to  throw  out  a  great  number  of  filaments, 
and  to  acquire  an  unpleasant  flavour.  Chiccory  is  sown 
in  the  spnng ;  generally  broadcast,  like  carrots.  Some 
persons,  however,  who  raise  the  plant  in  large  quantities, 
have  obtained  very  good  results  by  drilling  it,  and  culti- 
vating with  the  horse-hoe ;  they  have  thus  saved  a  great 
part  of  the  expense  of  weeding  and  thinning  the  plants. 

The  hauhn  may,  according  to  some  persons,  be  cut 
at  the  end  of  July  or  the  beginning  of  August,  without 
injury  to  the  roots.     A  plentSil  supply  of  fodder  is  thus 

obtained. 

The  roots,  carefully  taken  up  with  the  spade  or  fork, 
may  be  sold  while  fresh  in  the  neighbourhood  of  the 
chiccory  works ;  otherwise  it  is  necessary  to  cut  and  dry 
them. 

It  is  of  importance  that  all  the  roots  W  cW^^T  ^^" 
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moved  from  the  soil ;  as  they  will  otherwise  shoot  up 
again  like  weeds,  spread  very  rapidly,  and  be  difficult  to 
eradicate.  It  has  also  been  remarked  that  chiccoiy  ex- 
hausts the  soil  to  a  great  degree ;  and  that  good  lands 
have,  by  the  production  of  repeated  crops  of  this  plant, 
been  so  much  impoverished  that  a  lai^e  expenditure  of 
labour  and  manure,  has  been  required  to  restore  them  to 
their  pristine  fertility. 

Chiccory  has  been  also  cultivated  as  a  fodder-plant, 
first  in  IVance,  and  afterwards,  upon  Arthur  Young's 
recommendation,  in  England.  The  principal  crop  is  not 
obtained  till  the  second  year :  it  is  said  to  be  more  abun- 
dant than  that  afforded  by  any  other  herbage-plant.  In 
the  trials  which  I  have  made  of  this  plant,  I  have  cer- 
tainly obtained  a  very  plentiful  crop,  which  was  eaten 
with  avidity  by  homed  cattle,  and  had  a  good  effect  on 
the  quality  of  their  milk.  The  chiccory  afterwards  put 
forth  its  flower-stalks  with  great  vigour,  without  producmg 
new  radical  leaves.  The  stalks  yielded  but  an  insignifi- 
cant produce,  which  was  rejected  by  the  cattle :  1  am, 
therefore,  of  opinion  that  chiccory  is  not  adapted  for  this 
purpose.  The  English,  and  particularly  Arthur  Young, 
have  used  it  chiefly  as  pasturage  for  sheep,  and  found  it 
very  useful  in  this  respect ;  for  a  small  extent  of  chiccory 
ground  will  fatten  a  large  number  of  sheep.  When  the 
plant  is  continually  cropped  by  the  sheep,  it  must  neces- 
sarily shoot  forth  close  to  the  ground ;  it  will  then,  un- 
doubtedly, go  on  for  a  longer  time,  producing  radical 
leaves.  The  high  stems  would  certainly  not  afford  proper 
nourishment  for  these  animals.  Chiccory  may  be  used 
in  this  manner  for  a  number  of  successive  years.  I  can 
say  nothing  about  the  manner  of  ridding  the  soil  of  it : 
I  have  always  found  it  very  troublesome  in  this  respect. 
The  preceding  observations  must,  therefore,  be  regarded 
rather  as  a  notice  than  a  recommendation  of  chiccory. 

CARRAWAY    (CARUM    CARUl). 

This  is  a  biennial  plant ;  it  must  be  sown  early  in 
spring,  and  does  not  produce  seed  till  the  following  year. 
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It  therefore  occupies  the  ground  for  two  years ;  and  as  it 
cannot  be  successfully  cultivated  excepting  on  the  richest 
soils^  the  rent  of  the  land  for  two  years  must  be  laid  to 
its  account,  unless  some  other  plant  can  be  cultivated  on 
the  same  ground  during  the  first  year^  and  thus  made  to 
pay  part  of  the  r^it. 

Where  the  culture  of  carraway  is  pursued  according 
to  the  most  approved  method,  as,  for  example,  in  the 
neighbourhood  of  Halle,  the  plants  are  raised  in  a  seed- 
bed, which  is  often  made  and  sown  in  autumn,  but  more 
generally  at  the  b^inning  of  spring.  The  laud  is  pre- 
pared for  this  crop  in  the  same  manner  as  for  weeded  crops. 

The  planting  takes  place  on  St.  John's  day.  Rows  of 
carraway  are  planted  alternately  with  rows  of  cabbage, 
turnips,  or  beet-root :  the  after-cultm'e  is  performed  with 
the  hoe.  The  last-mentioned  plants  are  pulled  up  in 
autumn,  and  the  carraway  left  alone  in  the  ground.  In 
the  following  spring,  one  or  two  cultivations  are  performed 
with  the  hoe.  'uie  seed  ripens  about  St.  John's  day. 
The  plants  are  then  either  reaped  or  pulled  up. 

Some  cultivators  sow  carraway  on  the  gromid  in  which 
it  is  to  i-emaiu,  after  having  prepared  the  soil  in  the  proper 
manner :  they  sow  the  carraway  either  alone,  or  alternately 
with  carrots,  poppies,  flax,  or  even  spring-corn:  they 
then  weed  and  thm  the  plants.  In  autumn,  or  the  following 
spring,  they  manure  the  land  either  with  compost  or 
poultry-dung,  and  gather  the  crop  without  tmnsplanting. 

I  cannot  pretend  to  decide  upon  the  comparative  merits 
of  these  two  methods :  this  can  be  done  only  by  cultiva- 
tors who  have  tried  both  for  a  series  of  years,  and  have 
been  at  the  pains  of  calculating  the  outlay  and  retiu*u. 
The  method  of  transplanting  has  the  advantage  of  allowing 
a  longer  time  for  cleaning  the  land  well. 

Carraway  cannot  be  grown  successfully,  excepting  on 
strong  first-class  wheat-land,  very  rich  black  clay,  or, 
at  all  events,  on  land  of  average  fertility,  well-situated, 
and  cultivated  like  a  garden.  On  such  lands,  it  rarely 
fails,  and  always  stands  the  winter  well. 

In  gathering  carraway,  the  same  precautions  are  ne- 
cessary as  in  gathering  colza,  to  prevent  the  seed  from 
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being  shed.  It  is  either  req^ed  or  pulled  up,  and  then 
careftilly  removed :  sometimes^  however^  it  is  threshed  on 
the  ground. 

The  price  of  carraway  is,  in  almost  all  comitries,  high 
enough  to  render  its  cultivation  profitable.  But  the  cid« 
tivator  cannot  trouble  himself  with  the  minute  details  of 
sale;  he  must,  thca^fore,  give  up  the  greater  part  of  the 
profit  to  the  dealer. 

A  large  consumption  in  the  brandy  distiUeiy  might 
render  the  culture  of  carraway  very  profitable. 

COMMON  FENKSL  (FCBNICULrM  VULGABK.) 

Fennel  is  cultivated  and  treated  in  the  same  manner 
as  carraway.  Its  principal  use  is  in  pharmacy :  but  con- 
fectioners and  liqueur-merchants  also  employ  it. 

ANISE  (PIMPINELLB  ANISUM.) 

This  plant  is  an  annual :  it  is  sown  in  spring,  and 
ripens  at  the  beginning  of  autumn :  it  is  usually  grown 
among  carrots,  and  treated  in  the  same  manner. 

I  say  nothing  about  the  culture  of  other  plants  whose 
roots  are  used  in  pharmacy,  partly  because  I  have  no 
actual  knowledge  either  from  my  own  experience,  or  from 
observation  of  the  culture  of  many  of  them,  such  as 
Saffron,  Liquorice,  Camomile,  sadMint,  all  of  which  are  but 
httle  suited  to  our  climate ;  partly  because  I  consider  that 
many  plants  of  the  same  class,  such  as  BKvbarb,  the  B^ose, 
and  Lavender,  belong  more  properiy  to  the  province  of 
the  gardener.  The  raising  of  these  plants  as  field-crops 
may,  however,  be  advantageous  on  good  soils,  and  under 
favourable  circumstances.  In  carrymg  on  the  cultivation 
of  such  plants,  the  safest  plan  is  to  mwe  bargains  before- 
hand with  wholesale  druggists,  and  to  assure  ourselves, 
by  trials  on  a  small  scale,  of  the  success  and  quality  of  the 
plant,  the  cultivation  of  which  we  are  about  to  undertake. 
We  now  proceed  to  the 

CULTCRB  OP  PODDER  PLANTS. 

Under  this  denomination  we  shall  include  vegetables 
which  are  also  used  as  food  for  man,  but  are  grown  on 
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large  extents  of  ]and,  cbi^y  to  be  employed  in  feeding 
cattle. 

We  shall  first  speak  of  those  which  are  most  advan-^ 
tageously  cnltiTated  with  the  horse-hoe,  provided  attention 
be  paid  to  what  has  been  previously  said  of  this  mode  of 
cultivation. 

The  Potato. 

It  is  about  265  years  since  this  plant,  now  so 
completely  a  necessary  of  life,  was  first  mtroduced  into 
Europe.  It  was  brought  j&om  Santa  Fe,  by  John  Haw- 
kings,  in  1566.  At  that  time  it  was  solely  cultivated  in 
gardens,  as  an  object  of  curiosity,  and  eaten  as  a  luxury. 

It  was  not  till  1628  that  Sir  Walter  Raleigh  intro- 
duced  into  Ireland  the  use  which  was  already  made 
of  it  in  Virginia.  It  was,  however,  pretty  well  known 
in  Italy  as  early  as  the  year  1588,  and  was  probably  in- 
troduced at  that  time  into  Germany,  though  it  did  not 
become  well  known  in  the  latter  country  till  about  the 
year  1710.  After  that  tune  it  was  regarded  as  a 
common  plant,  and  cultivated  in  gardens ;  it  was,  how- 
ever, more  fi^uently  seen  on  the  tables  of  the  rich  than 
on  those  of  the  poor.  In  1760,  towards  the  end  of  the 
seven  years'  war,  the  use  of  the  potato  became  more 
general ;  but  in  most  countries,  its  cultivation  in  the  open 
field  was  still  regarded  as  extraordinary,  extravagant,  and 
inconsistent.  It  was  not  till  1771  and  1772  that  the 
practice  of  cultivating  the  potato  as  a  field-crop  began 
to  acquire  supporters ;  but  at  that  time  all  the  grain 
crops  failed,  and  the  famine  which  ensued  led  to  the  dis- 
covery that  proper  and  sufficient  nourishment  might  be 
derived  from  those  very  potatoes  which  had  hitherto 
been  regarded  only  as  a  luxury,  just  as  well  as  from 
bread.  Still  the  cultivation  of  this  pbnt  did  not  exceed 
the  wants  of  man  himself.  It  was  not  tiU  a  later  period 
that  the  practice  of  giving  the  refuse  and  surplus  to  the 
cattle  began  to  creep  in.  But  it  was  thus  gradually  dis- 
covered  that  potatoes  might  be  advantageoxjsly  cultivated 
as  food  for  live  stock.    Bergen,  in  his  **  T^^joAudion  to 
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the  Management  of  Live  Stock"  C'  Anleitung  zar  Vieh- 
zuct"),  was  the  first  to  reoommeud  the  practice  of  this 
cultivation  on  a  large  scale,  and  the  use  of  a  kind  of 
horse-hoe  to  save  manual  labour.  At  the  present  day  it 
appears  scarcely  credible  that  the  extreme  utility  of  this 
plant  should  have  so  long  remained  unknown,  and  that 
so  much  difference  of  opinion  should  have  existed  on  the 
propriety  of  raising  it  on  extensive  tracts  of  land. 

There  is  no  plant  to  which  I  have  paid  greater  atten- 
tion than  to  the  potato.  Even  bdbre  I  entered  upon 
the  practice  of  agiiculture,  my  attention  was  excited  by 
the  innumerable  varieties  which  were  produced  by  luising 
it  from  seed.  I  treated  it  in  various  ways  at  that  time, 
merely  with  a  view  to  vegetable  physiology,  my  object 
being  to  discover  whether  the  distinguishing  charactei's 
of  these  varieties  were  due  to  the  nutme  of  the  soil,  or 
to  the  mode  of  fertilizing  it.  Since  that  time  I  have,  m 
raising  the  potato,  tried  all  the  methods  proposed  by 
others,  as  well  as  those  which  I  have  myself  devised.  As 
far  as  the  quantity  of  produce  is  concerned,  the  results  of 
various  modes  of  planting  and  cultivating  have  shown 
but  little  difference,  miless,  indeed,  the  cultivation  were 
altogether  badly  arranged  or  neglected.  The  quantity  of 
produce  was  found  to  depend  on  the  soil  when  the  spe- 
cies cultivated  was  the  same.  But  the  manual  labour 
required,  and,  consequently,  the  net  profit,  varied  con- 
siderably. I  have  done  my  utmost  to  reduce  this  manual 
labour  to  the  smallest  possible  amount  witliout  sensibly 
diminishing  the  produce ;  for,  in  the  raising  of  potatoes, 
the  rent  of  land  is  much  less  considerable  than  the 
expenses  of  cultivation.  I  will  venture  to  assert  that  I 
have  attained  this  object  more  nearly  than  any  one  else, 
and  that  I  have  found  myself  nearer  and  nearer  to  it  at 
the  end  of  almost  every  successive  year.  I  therefore  beg 
those  persons  who  have  read  my  former  works,  and  the 
observations  which  I  have  made  on  the  culture  of  the 
potato  in  the  first  and  third  volumes  of  my  ''  Enghsh 
Agriculture,"  in  my  "  Anmerkurgen  zu  Bergen's  Viech- 
zucht,"  and  in  the  "  Annals,"  to  consider  such  observa- 
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tions  as  the  result  of  my  apprentioeship,  and  those  which 
I  am  now  about  to  make,  as  more  complete  and  matured. 

In  order  to  make  some  sort  of  dassification  of  the 
innumerable  varieties  of  the  potato,  we  must  confine 
our  attention  to  the  most  useful  part — the  tuber.  It  is 
true  that  the  leaves  and  flowers  appear  to  bear  some 
relation  to  the  form  of  the  tuber ;  but  the  particular 
examination  of  them  belongs  more  properly  to  the 
botanical  culiivaior.  We  cannot  expect  that  this  ex- 
amination win  be  undertaken  either  by  the  mere  botanist 
or  the  mere  cultivator. 

The  skin  of  the  potato  is,  in  some  varieties,  of  a 
dark  colour,  approaching  almost  to  blackness ;  in  others, 
of  a  reddish  violet,  which  varies  to  pale,  brownish,  or 
yellowish  red ;  in  others,  again,  of  a  whitish  yellow. 

The  colour  of  the  flesh  is  sometimes  yellow ;  some* 
times  whitish,  or  perfectly  white ;  and  sometimes  slightly 
tinged  with  red. 

The  several  varieties  of  the  potato  have  different  times 
of  arriving  at  maturity ;  that  is  to  say,  at  the  state  in 
which  the  tubers  are  detached  fiom  the  maternal  plant, 
and  the  latter  dies.  There  are  some  that  can  be  cul- 
tivated more  than  once  in  the  same  summer,  and  on  the 
same  land. 

But  the  points  of  difference  which  we  have  chiefly 
to  consider  relate  to  the  consistence  of  the  potato  and 
the  quantity  of  starch  contained  in  it.  Some  varieties 
are  very  spongy,  their  interstices  are  filled  with  water, 
their  specific  gravity  is  small,  and  they  contain  but  a 
small  quantity  of  nutriment  in  a  given  bulk. 

The  flavour  of  some  potatoes  is  very  agreeable ;  of 
others,  very  disagreeable.  Some  improve  by  keeping; 
others  are  best  when  fresh-gathered. 

Some  cook  speedily  and  burst ;  others  resist  the  action 
of  steam  and  hot  water  for  a  long  time. 

Some  varieties  require  a  dry  soil,  becoming  quite 
watery  and  hollow  in  the  middle  when  grown  on  land 
which  contains  much  moistiure ;  they  also  secrete  water 
in  their  cavities.    Others,  on  the  contrary,  remain  very 
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small,  and  are  scarcely  worth  the  expense  of  cultivation 
when  sown  on  a  dry  sou. 

Some  put  out  long  filaments  into  the  soil;  others 
press  theur  tubers  so  closely  together,  that  they  show 
themselves  above  ground. 

Some  potatoes  thrive  particolariy  well  on  marshy 
land ;  others  perish  on  it,  and  thrive  on  an  ai^iUaoeous 
soil. 

All  these  particulars  must  be  taken  into  account,  when 
a  selection  is  to  be  made  of  varieties  for  cultivation. 
The  culture  of  a  new  variety  should  never  be  undertaken 
on  a  large  scale,  till  a  proper  trial  has  been  made  of  it. 

The  amount  of  produce  of  each  variety  must  be  taken 
into  consideration,  but  the  value  calculated  according  to 
the  quantily  of  nutritive  matter  contained  in  it.  This 
may  be  judged  of  approximately  by  the  sensation  which 
the  fleshy  peort  of  the  tuber  produces  when  applied  to  the 
tongue;  or  more  accurately,  by  cutting  the  tubers  in 
pieces,  drying  them,  and  comparing  their  weight  in  the 
dried  state  with  What  it  was  before ;  but  an  accurate 
estimate  is  only  to  be  obtained  by  chemical  analysis. 
Great  bulk  is  by  no  means  desirable,  if  it  be  not  attended 
with  increase  in  the  quantity  of  starch ;  for  the  potatoes 
then  take  up  more  room,  although  their  intrinsic  value 
remains  the  same;  and  they  are  more  likely  to  be 
spoiled.  In  other  respects,  when  potatoes  are  cultivated 
for  sale,  the  choice  must  be  directed  by  the  taste  of  pur« 
chasers,  and  the  price  which  they  will  fetch  in  the 
market. 

As  to  the  nomenclature  of  potatoes,  the  confusion 
which  exists  both  in  England  and  Germany,  in  the  names 
even  of  the  most  ordinary  varieties  is  so  great,  that  to 
avoid  misunderstanding  I  must  altogether  refrain  from 
speaking  of  it.  Under  the  denominations  of  EngHsh, 
Dutch,  Rhenish,  Holstein,  and  Polish  potatoes,  varieties 
totally  diiferent  are  indiscriminately  designated  in  dif- 
ferent places. 

I  used  fonnerly  to  make  frequent  attempts  to  raise 
potatoes  from  seed.     This  method  is  interesting  to  an 
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amateur  gardener.  He  may,  perchance,  obtain  the  merit 
of  giving  rise  to  a  new  variety  of  good  quality ;  but  it  is 
not  economical ;  for,  unless  it  be  tried  on  hot-beds,  the 
tubers  will  take  too  long  a  time  to  attain  their  full  size ; 
and,  what  is  more,  the  result  will  almost  always  be  a  mix- 
ture of  varieties  difficult  to  distinguish ;  and  even  if  it 
preserve  its  identity,  presenting  an  inconvenient  assem- 
blage of  different  qualities,  ^e  different  varieties  may 
be  kept  separate,  because  they  germinate  and  ripen  at 
different  times.  These  observations  are  not  meant  to 
apply  to  the  cultivation  of  the  potato  in  gardens. 

Potatoes  will  grow  on  soik  of  all  descriptions,  and  in 
favourable  weather  will  yield  a  good  crop,  even  on  moving 
sand,  provided  that  it  has  been  well-manured.  On  a 
stony  soil,  well  prepared,  and  lightened  with  dung,  con- 
taining straw,  the  success  of  the  potato  is  certam ;  though 
a  sandy  soil  is  best  adapted  to  it. 

On  clearings  and  marsh-lands,  provided  the  soil  has 
been  well  drained,  and  especially  if  the  turf  has  been 
burnt  upon  it,  potatoes  thrive  particularly  well,  and  some- 
times yield  a  very  large  produce. 

The  cultivation  of  the  potato  as  a  field  crop  has  hitherto 
taken  place  chiefly  on  the  faQow-field ;  and  it  has  been 
proved,  that  when  properly  executed,  this  cultivation  fulfils 
all  the  advantages  of  fallowing.  The  produce  of  the 
autumn-grain  which  follows  the  potato-crop  is,  however, 
somewhat  diminished ;  this  fact  has  been  established  by 
conclusive  experiments,  and  ia  uncontradicted,  excepting 
by  a  small  number  of  particular  cases.  As  there  is  usually 
an  objection  to  the  sacrifice  of  the  autumn  grain  which 
succeeds  the  Mow,  many  of  the  ablest  followers  of  the 
three-field  system  have  resorted  to  the  method  of  setting 
their  potatoes  on  the  spring  com  field,  giving  them 
perhaps  a  little  dung,  following  a  crop  of  peas,  which 
doubtless  thrive  remarkably  weU  in  that  situation :  the 
rotation  is  then  recommenced. 

It  is  generally  admitted  that  potatoes  grow  larger  after 
recent  manuring ;  they  will,  however,  yield  a  good  crop 
even  when  rais^  as  a  second  or  third  crop :  but  the  soil 
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will  then  be  greatly  exhausted.  I  have  never  even  thought 
of  asserting  that  potatoes  do  not  impoverish  the  soil ;  on 
the  contrary,  I  have  stated  that  they  do  so.  (English 
Agriculture,  vol.  ii.  page  237) :  they  do  not,  however, 
exhaust  the  resources  of  the  establishment  in  general,  but 
increase  those  resources  to  a  considerable  extent,  if  they 
are  given  a8  food  to  the  catUe. 

On  strong  land,  fresh  dung  mixed  with  straw  is  most 
beneficial  to  potatoes,  and  the  more  so  in  proportion  to 
the  closeness  of  its  contact  with  them :  it  should,  there- 
fore, not  be  carted  and  put  into  the  ground  till  just  before 
the  seed-time  ploughing.  But  for  light  soils,  the  dung 
must  either  be  in  a  more  advanced  stage  of  decomposition, 
or  it  must  be  mixed  with  the  earth  by  several  ploughings. 

Very  healthy  potatoes  are  also  produced  by  the  use  of 
other  active  manures,  such  as  scrapings  of  horn  spread  in 
the  furrows  at  the  seed-time  ploughing,  rags  of  wool,  and 
the  refuse  of  the  tan-yard.  Turning  sheep  on  to  the 
field  after  the  potatoes  have  been  set,  is  likewise  very 
efficacious  in  promoting  their  growth,  but  it  gives  the 
tubers  a  bad  flavour.  There  is  also  a  limit  to  the  degree 
of  cultivation  proper  for  potatoes :  if  it  be  surpassed,  the 
haulm  becomes  excessively  large,  and  falls  upon  the 
ground ;  the  number  of  tubers  in  then  much  diminished. 

In  setting  potatoes,  it  is  necessary  to  select  the  most 
healthy  and  vigorous  tubers ;  not  such  as  have  already 
been  aeprived  of  two  or  three  of  their  buds,  because  the 
most  vigorous  buds  are  always  the  first  chosen.  Especially 
must  those  be  rejected  which  have  been  much  exposed 
to  cold,  even  though  they  should  not  have  been  injured 
by  fix)st.  Potatoes  grown  in  pits,  mounds,  or  hollows, 
where  frost  has  penetrated  and  destroyed  a  portion  of  the 
tubers,  are  very  tmcertain  in  plantations :  I  am  sure  of 
t|iis  from  my  own  experience.  They  either  do  not  shoot 
up  at  all,  or  produce  but  feeble  plants ;  great  care  should, 
therefore,  be  taken  to  preserve  those  which  are  intended 
for  setting. 

I  am  aware  that  many  cultivators  have  obtained  abun* 
dant  crops  of  large  potatoes  by  planting  none  but  small 
tubers :  nevertheless,  I  prefer  setting  those  of  large  and 
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average  size,  especially  for  certain  varieties.  Small  tubers 
have  not  the  same  power  of  germination  as  large  ones, 
and  often  do  not  germinate  at  all ;  whereas,  those  of  large 
size  may  without  injury  be  cut  in  halves.  When  circum- 
stances are  otherwise  favourable,  very  strong  plants  are 
often  obtained  by  setting  mere  cuttings  of  potato  con- 
taining a  single  eye ;  or  even  the  eye  by  itself;  or,  lastly, 
the  mere  skin.  But  on  heavy  land  which  has  not  been 
well  pulverized,  as  well  as  on  a  sandy  soil,  there  is  great 
danger  of  failure,  if,  after  setting  or  during  germination, 
the  weather  should  be  unfavourable  to  the  formation  of 
the  plant.  To  ensure  success,  this  plant  must  by  means 
of  its  feeble  roots  immediately  seek  for  nouristunent  in 
the  soil.  It  must  not  encounter  a  hard  piece  of  ground ; 
for,  as  it  derives  no  nourishment  from  the  maternal  plant, 
it  would  then  dry  up  and  perish.  I  therefore  abandon 
this  method  altogether,  although  I  formerly  recommended 
it :  it  succeeds  very  well  in  gardens,  but  is  very  uncertain 
for  potato-crops  grown  in  the  open  field.  The  same 
may  be  said  of  shoots  planted  after  having  been  cut  from 
growing  plants. 

There  will  always  be  a  difference  of  opinion  touching 
the  expediency  of  setting  potatoes  close  together,  or  far 
apart;  for  the  decision  of  this  matter  depends  upon  ad- 
ventitious circumstances :  but  repeated  trials  acciu*ately 
described  by  the  estimable  J.  N.  Schwertz,  in  the  "  German 
Agricultural  GazeUCy^  seem  to  show  that  the  quantity  of 
produce  is,  to  a  considerable  extent,  in  proportion  to  that  of 
the  sets.  The  practical  results  of  these  trials  are  as 
follows : — 

1 .  The  amount  of  net  produce,  deduction  being  made  for 
the  quantity  of  potatoes  used  for  setting,  bears  a  tolerably 
exact  proportion  to  the  latter  quantity — ^that  is  to  say, 
that  one  who  sets  a  larger  quantity  of  tubers,  will  usually 
obtain  a  more  abundant  crop,  than  one  who  sets  a  smaller 
quantity. 

2.  Fine  large  tubers  produce  not  only  l^^ger  potatoes, 
but  also  a  greater  number  of  them. 

3.  The  degeneracy  often  observed  iix   v^t^^^^  ^^^^" 
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rently  results  from  the  use  of  unhealthy  plants  for  setting. 

4.  Small  tubers^  and  those  which  are  destitute  of  buds, 
caimot  by  any  means  be  recommended  for  setting. 

5.  When  potatoes  of  medium  quality  are  planted,  it  is 
better  to  set  them  whole :  but  when  the  tu  bers  are  very 
lai^,  the  halves  will  be  found  sui&dent,  provided,  how- 
ever, that  they  are  set  rather  dosdy  in  the  rows. 

.    6.  It  is  not  advisable  to  cut  a  potato  into  more  than 
two  pieces. 

7.  It  is  better  to  set  the  tubers  one  by  one  and  close 
together,  than  to  put  a  number  of  them  into  the  ground 
together,  particularly  when '  all  the  labour  is  performed 
with  the  plough,  and  no  cultivation  is  given  with  the 
hand-hoe. 

8.  It  is  not  advisable  to  plant  mere  buds ;  they  often 

fail.* 

I  give  these  prindples  as  being  in  accordance  with  my 
own  experiments  made  on  the  large  scale,  with  the  excep- 
tion, however,  of  the  first.  It  does  appear,  from  actual  expe- 
riment, that  the  quantity  of  produce  is  in  proportion  to 
that  of  the  potatoes  put  into  the  ground.  The  author 
deduces  a  result  by  dividing  his  plantation  into  two  parts. 
In  one  of  these  he  places  the  trials  in  which  the  quantity 
set  amounted  to  more  than  1*254 ;  and  in  the  other, 
those  in  which  this  quantity  was  less.  In  the  former, 
the  net  produce  of  each  row  was  1681 ;  in  the  latter, 
only  15'41.  These  two  results  are  in  the  proportion  of 
1000  to  917.  The  loss  in  the  latter  is,  therefore,  8  J  per 
cent :  but  the  difference  in  the  relative  quantity  of  the 
sets  is  much  greater.  Then  again,  among  the  trials  in- 
cluded in  the  htter  division,  there  are  several  which  ought 
not  to  be  included  in  the  comparison :  where,  for  example, 
the  sets  consisted  of  buds,  or  mere  eyes,  or  handfulls  of 
very  small  scattered  shoots,  all  of  which  gave  but  a  very 
insignificant  produce.  If  we  take  into  account  those 
trials  only  in  which  good  potatoes,  or  cuttings  of  them, 
were  set  at  intervals  of  1,  2,  3,  or  4  decimetres,  it  will  be 

*  **  LanawirtlucbAftUche  Zeltang.*'    1809,  ^Seite,  669. 


FODBEB  PLANTS.  575 

found  that  the  difference  is  very  small>  not  exceeding 
2^  per  cent. 

I  am  willing  to  admit  the  existence  of  this  difference, 
and  even  of  one  of  five  per  cent.,  if  the  potatoes  are  set 
in  one  part  of  the  rows  at  eight  inches  and  in  another  at 
twentv-fonr  inches  distance ;  so  that  the  quantity  of  sets 
used  for  the  former  shall  be  three  times  as  great  as  that 
used  for  the  latter.  The  quantity  obtained  from  the  half 
in  which  the  potatoes  are  at  the  greatest  distance  apart 
will  not  amount  to  more  than  ninety-five  bushels  beyond 
that  of  the  sets,  while  the  produce  of  the  other  half  will 
amount  to  one  hundred  bushels. 

On  the  other  hand,  the  practice  of  setting  at  greater 
distances  is  attended  with  the  following  advantages,  in 
field-cultivation. 

1.  Potatoes,  especially  those  fit  for  setting,  fetch  a 
much  higher  price  in  spring  than  in  autumn,  which  is  the 
time  for  gathering ;  the  keeping  of  them  occasions  both 
trouble  and  risk,  and  there  is  always  a  portion  spoiled. 
Suppose  that  the  difference  in  the  two  prices  amounts  to 
one-third  only  of  the  greater,  or  that  a  scheffel  which  in 
autumn  is  worth  eight  groschen  costs  only  twelve  in 
spring.  The  increase  in  price  of  these  eight  scheffels 
amounts  to  thirty-two  groschen.  The  five  scheffels  ob- 
tained from  the  crop  amount  to  forty  groschen,  so  that 
the  profit  is  reduced  to  eight  groschen. 

2.  Setting  at  greater  distances  occasions  saving  of 
manual  labour. 

3.  When  the  plantations  are  laid  out  in  rows  in  all 
directions,  and  the  distances  between  the  rows  wide 
enough  to  allow  the  plough  to  pass  crosswise,  ahnost  all 
the  manual  labour  which  would  otherwise  be  required  to 
weed  the  interspaces  is  saved.  ^ 

4.  These  ploughings  are  much  more  efficacious  in 
cleansing,  pulverising,  and  aerating  the  land,  than  they 
would  be  if  performed  in  one  cKrection  only.  Dog's- 
grass  in  particular,  which  multiplies  so  rapicQy  between 
continuea  lines,  is  entirely  destroyed  by  this  treatment ; 
so  that  the  object  of  fallowing,  one  of  the  principal  ends 
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of  the  culture  of  weeded  crops,  is  completely  attained.  I 
say  nothing  about  the  effect  produced  on  the  potatoes 
themselves  by  cultivation  on  all  sides,  since  we  have 
admitted,  for  argument's  sake,  that  those  which  are  culti* 
vated  on  one  side  only  yield  the  greatest  increase. 

5.  The  gathering  of  potatoes  is  performed  with  far  greater 
ease  and  despatch  when  they  grow  on  separate  hillocks, 
than  when  they  are  arranged  in  continuous  lines.  My 
labourers  are  more  willing  to  raise  potatoes  planted 
singly,  for  the  fourteenth  part  of  the  produce,  than  for 
the  tenth,  when  they  are  planted  in  rows ;  for  a  man 
can  raise  eighteen  schefiels  of  the  former  in  a  day, 
whereas  he  will  not  be  able  to  raise  more  than  ten  of 
the  latter,  even  though  they  may  have  been  cultivated 
with  the  same  care.  This  saving  of  time  in  taking  the 
crop  is  of  great  importance. 

Such  are  the  reasons  which  induce  me  to  prefer  the 
method  of  setting  potatoes  at  moderate  distances,  and 
arranging  them  in  lines  in  all  directions.  I  admit  that 
when  this  method  is  adopted,  a  somewhat  lai^r  extent 
of  surface  is  required  for  the  production  of  a  given 
quantity ;  but  the  great  saving  of  labour,  and  the  excel- 
lent preparation  of  the  land  which  it  affords,  are  of  much 
greater  importance.  Nevertheless,  the  case  may  be  dif- 
ferent with  regard  to  those  who  have  but  a  small  quantity 
of  land  to  devote  to  this  description  of  produce. 

In  adopting  this  method,  it  is  also  necessaiy — 

1 .  To  employ  in  setting  the  potatoes  none  but  steady 
and  intelligent  labourers,  who  yn\l  not  omit  to  set  them 
in  any  place  where  they  ought  to  grow. 

2.  To  set  none  but  very  healthy  potatoes. 

8.  To  prepare  the  soil  in  such  a  manner  that  the  ger- 
mination of  the  plants  shall  not  be  hindered. 

Any  one  who  is  either  unwilling  or  unable  to  get 
these  conditions  fulfilled,  will  do  better  to  set  his  potatoes 
more  thickly,  or  in  pairs ;  otherwise,  a  plantation  thus 
formed  will  be  likely  to  contain  a  great  many  vacant 
spaces,  and  considerable  loss  will  be  the  result. 

In  setting  potatoes  regard  must  be  had  to  the  state  of 


?ODD£E  PLANTS.  577 

the  weather.  In  this  country  I  never  plant  them  till  the 
soil  has  become  heated ;  and  I  have  always  observed  that 
the  potatoes  set  Jast  were  the  first  to  come  up.  I  have 
planted  them  with  success  till  the  beginning  of  June ; 
but  I  endeavour  to  get  the  setting  finished  towards  the 
middle  of  May.  If  it  be  desired  to  plant  them  later, 
they  may  be  previously  made  to  germinate  in  a  warm 
place.  If  the  soil  contain  ever  so  small  a  quantity  of 
clay,  it  is  absolutely  necessary  to  defer  the  planting  till  it  is 
perfectly  dry,  and  no  longer  adheres  to  the  implements. 

As  early  as  possible  in  autumn  I  break  up  the  soil  to 
the  depth  of  two  inches  lower  than  before,  and  then  pass 
the  harrow  over  it.  In  winter  the  dung  is  carted  and 
uniformly  spread.  At  the  beginning  of  spring,  this  dung 
is  buried  by  a  Ught  ploughing ;  and  the  harrow  passed  over 
before  the  seed-time  ploughing.  I  like  to  have  a  portion 
of  the  manure  brought  up  to  the  siuf  ace  by  this  opera- 
tion, because  a  greater  quantity  is  then  collected  around 
the  roots  of  the  potatoes. 

I  have  only  once  tried  planting  with  the  spade,  along  a 
cord  on  which  the  distances  were  marked  by  knots ;  this 
was  my  first  essay  of  the  mode  of  planting  in  squares. 
K  I  had  not  found  out  another  method,  the  tediousness 
of  this  one  would  have  wearied  me. 

The  potatoes  are  set  in  furrows  traced  with  the  plough, 
and  the  mode  of  proceeding  is  as  follows : — 

By  means  of  the  marhtng-plougU  or  furrower,  already 
noticed,  lines  or  small  furrows  are  traced  at  right  angles 
or  obliquely,  to  the  direction  which  the  plough  is  to  take. 
Five  persons  are  then  stationed  at  equal  distances  on  the 
line  of  the  plough,  each  having  assigned  to  him  the  space 
which  he  is  to  plant.  One  plough  traces  the  first  furrow, 
which  is  immediately  set  with  potatoes.  Two  other 
ploughs  then  follow,  and  the  potatoes  are  set  in  the 
furrow  traced  by  the  third.  It  will  be  understood  that 
the  persons  who  set  them  have  to  go  from  one  side 
to  the  other,  each  one  keeping  within  his  c^Jlotted  space. 
Each  potato  is  set  at  the  point  of  intersect  i^^^v  ^  ^^^  ^^^^ 
traced  by  the  marker,  with  the  furrow   f^^<&^  M  ^^^ 
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plough.  It  is  of  importance  that  the  potatoes  be  set  as 
close  as  possible  to  the  perpendicular  side  of  the  furrow, 
and  not  on  that  where  the  sUce  has  been  turned  over ; 
for,  in  the  foimer  position,  the  potato  is  more  likely  to 
remain  in  its  place,  and  not  to  be  disturbed  by  the 
horse's  foot. 

The  best  ploughman  must  be  employed  to  trace  the 
furrow  in  which  the  potatoes  are  set ;  first,  to  ensure  that 
the  furrow  may  be  of  a  proper  and  uniform  depth,  three 
inches  on  a  heavy,  and  four  or  five  on  a  sandy  soil; 
secondly,  to  enable  him  to  correct  any  errors  which  the 
others  may  have  made  in  the  width  of  their  furrows. 
This  first  ploughman  always  traces  the  first  farrow  in  com- 
mencing a  new  bed.  The  width  of  the  beds  must  be 
measured  at  the  two  extremities,  and  poles  set  up  there, 
in  order  to  preserve  as  much  as  possible  the  parallelism 
of  the  beds. 

If  the  labourers  are  well  practised,  three  ploughs  and 
five  planters  will  finish  eight  acres  per  day,  or  six  at  the 
least.  Each  planter  must  have  his  sack  of  potatoes  within 
his  reach. 

A  week  after  the  setting,  the  ground  is  harrowed,  an 
operation  by  which  a  few  weeds  are  destroyed.  Great 
numbers  of  them  afterwards  spring  up.  Nothing  more 
is,  however,  done  to  get  rid  of  them  tul  the  potatoes  are 
about  to  spring  up,  and  some  of  them  just  beginning  to 
show  their  leaves  above  ground.  The  extirpator  is  nien 
passed  lightly  over  the  whole  surface  of  the  field.  This 
may  be  done  without  fear  of  hurting  the  potatoes.  The 
whole  of  the  weeds  are  thus  destroyed.  The  soil  is  left 
in  this  state  till  all  the  potatoes  have  come  up,  and  is  then 
harrowed  to  level  it.  After  this  harrowing  the  potatoes 
are  as  clean  as  if  they  had  been  carefully  weeded,  so  that 
it  only  remains  to  pass  the  scarifier  or  horse-rake  over  them. 

No  injury  will  result  fi^m  the  plants  not  having  been 
originally  set  in  rows  in  all  directions,  for  the  first  culti- 
vation with  the  horse-hoe  will  place  them  so.  It  seems, 
indeed,  as  if  they  were  benefited  by  a  little  compression 
on  one  side. 
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The  first  cultivation  is  performed  with  the  small  hoe, 
and  should  be  given  in  the  direction  followed  by  the 
marking  plough  or  fdrrower ;  the  second  must  be  per- 
formed with  the  horse-hoe,  and  in  the  direction  of  the 
plough.  This  will  be  sufiident  in  the  greater  number  of 
cases.  The  haulm  will  then  recover  itself,  and  shade  the 
whole  field.  If  a  few  weeds  should  have  escaped  here 
and  there  by  growing  close  to  the  potatoes,  it  will  cost 
but  Uttle  labour  to  pml  them  up  while  yet  in  flower. 

If  a  third  cultivation  be  thought  necessary,  it  is  per- 
formed in  the  same  direction  as  the  last.  It  would  be 
difficult  to  recut  the  sides  and  edges  formed  by  this  last 
cultivation,  especially' if  the  potatoes  be  somewhat  ad- 
vanced in  their  growth. 

By  these  operations,  the  cultivation  of  the  potatoes  is 
completely  finished  before  harvest-time;  and  nothing 
remains  to  be  done  to  them  till  they  are  ready  for 
taUng  up. 

When  the  soil  is  tenacious  and  exposed  to  humidity, 
I  prefer  the  following  method  of  cultivation  :— 

The  soil  having  been  well  prepared,  lines  crossing 
transversely  are  tkced  with  the  marking-plough,  and  a 
potato  set  at  each  intersection.  The  planting  goes  on 
much  more  quickly  in  this  way*,  one  man  can  easily 
plant  three  acres  per  day.  The  small  horse-hoe  is  then 
passed  close  to  each  row,  and  covers  it  completely  with 
earth.  When  weeds  spriug  up,  they  are  destroyed  by 
passing  the  large  horse-hoe  in  the  same  direction,  an  ope- 
ration which  is  performed  whether  the  potatoes  have 
come  up  or  not.  When  the  potatoes  have  grown  up  to 
a  certain  height,  the  banks  or  edges  formed  by  the  hoe 
in  the  last  cultivation  are  cut  transversely  with  the  large 
hoe.  Another  and  final  cultivation  is  perhaps  given  in 
the  direction  of  the  first. 

The  advantages  presented  by  this  method  when  ap- 
plied to  an  argillaceous  soil,  are  very  striking.  The 
potato  is  surrounded  on  all  sides  by  light  eiurth,  and 
dung  heaped  round  it.  It  is  completely  preserved  from 
any  excess  of  moisture  that   might   injure  the  crop, 
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because  it  is  placed  above  the  bottom  of  the  furrow,  by 
which  the  water  drains  off.  The  soil  in  which  it  rests  is 
also  thoroughly  warmed  by  the  sun. 

But  the  use  of  the  extirpator,  by  which  so  much  good 
is  effected,  is  entirely  precluded  by  this  method ;  neither 
can  the  paring  plough  be  used.  The  difficulty  of  keeping 
weeds  under  is  thereby  increased;  and  it  therefore 
becomes  of  great  importance  to  perform  the  cultivation 
at  the  exact  time  when  the  soil  is  in  the  proper  con- 
dition :  otherwise  we  shall  be  reduced  to  the  necessity  of 
weeding  and  cultivating  with  the  hand-hoe.  This  method 
is,  however,  by  no  means  proper  for  dry  and  sandy  soils ; 
for  it  would  cause  the  plants  to  suffsr  in  dry  weather. 
And  lastly,  a  sharpish  frost  attacking  the  potatoes  before 
they  were  gathered,  might  penetrate  too  deeply  into  the 
ridges.  I  therefore  recommend  this  method  for  those 
soils  only  in  which  potatoes  might  suffer  from  excess  of 
moisture. 

As  to  the  other  methods  in  use,  I  refer  to  my  obser- 
vations on  them  in  the  first  and  third  volumes  of  my 
*'  English  Agriculture."  For  my  own  part,  I  confine 
myself  to  the  two  methods  just  described. 

When  the  earth  has  been  laid  up  for  the  last  time»  and 
the  potatoes  begin  to  blossom,  they  must  be  left  quiet ; 
for  it  is  then  that  the  young  tubers  are  formed.  Some 
persons  have  recommended  that  the  flowers  be  cut  off,  in 
order  to  increase  the  growth  of  the  tubers  i  but  the  re- 
commendation is  absurd.  Cullen,  of  Edinburgh,  ob- 
served some  time  ago  that  the  development  of  the  tubere 
keeps  pace  with  that  of  the  flowers ;  and  experiments 
specially  directed  to  this  point  have  uniformly  shown  that 
the  crop  is  much  injured  by  the  removal  of  the  flowers. 

Cullen  also  tried  the  effect  of  cutting  off  the  leaves  as 
fast  as  they  grew ;  the  consequence  was,  that  the  pota- 
toes produced  no  tubers,  but  merely  filamentous  roots. 
The  experiments  of  Anderson,  showing  the  injury  occa- 
sioned to  potatoes  by  the  hasty  removal  of  their  leaves, 
are  recorded  in  the  first  volume  of  my  "  English  Agri- 
imlture/'  p.  403. 
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The  digging  the  crop  has  always  been  looked  upon 
by  great  cultivators  as  the  most  difficult  part  of  this 
branch  of  husbandry,  and  has  been  the  main  cause  of 
their  unwillingness  to  undertake  it  on  the  large  scale. 
Since  the  year  1798,  however,  when  I  first  took  upon 
myself  to  reconmiend  the  cultivation  of  potatoes,  this 
fear  has  greatly  diminished ;  it  has,  indeed,  been  found 
that  the  getting  in  may  be  performed  with  greater  faciUty 
and  expedition  than  was  formerly  thought  possible.  It 
takes  place  at  a  favourable  time,  when  the  women  and 
children  have  nothing  else  to  do,  and  the  weather  is  com- 
monly fine.  It  is  a  labour  which  they  willingly  under- 
take, being  encouraged  in  it  by  the  idea  that  they  are 
earning  their  subsistence  for  the  winter.  For  my  part,  I 
know  no  method  more  appropriate  than  that  of  paying 
them  with  part  of  the  produce :  if  the  potatoes  are 
planted  according  to  my  method,  they  do  it  cheerfully 
for  a  twelfth  of  the  produce;  sometimes,  when  my 
potatoes  have  been  very  successful  and  those  of  other 
persons  are  not  particularly  fine,  even  for  the  fifteenth. 
If  they  get  more  than  they  can  either  consume  or  pre- 
serve, the  surplus  is  piux^hased  of  them  at  a  fixed  price. 
The  work  goes  on  very  quickly :  those  who  perform  it 
employ  their  children  to  help  them;  whereas,  if  exe- 
cuted by  day-labour  it  would  be  very  tedious. 

Potatoes  are  taken  up  by  means  of  a  vine-dresser's 
mattock,  which  has  two  points,  after  they  have  been  cut 
and  stripped  of  their  haulm.  When  they  are  planted 
according  to  my  method,  one  man  can  with  such  an  in- 
strument easily  prepare  work  for  twelve  pickers.  In 
this  manner  potatoes  may  be  taken  up  at  less  cost  than 
^vith  the  plough.  The  latter  method  is,  moreover, 
attended  with  various  inconveniences,  especially  that  of 
not  enabling  us  to  determine  beforehand  the  quantity 
that  will  be  raised  in  a  day ;  in  consequence  of  which 
a  portion  may  be  left  unhoused  at  night,  and  injured  by 
frost.  The  mattock  just  spoken  of  takes  up  all  the 
tubers  so  completely,  that  I  nave  never  thought  it  worth 
while  to  go  over  the  field  a  second  time  for  the  purpose 
of  oollectmg  any  which  might  have  been  left  behind. 
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It  is  veiy  extravagant  to  use  sacks  in  gathering  pota- 
toes ;  they  never  last  more  than  a  year,  i  make  use  of 
boxes,  which  hold  about  thirtv  bushels,  and  are  placed 
on  waggons.  In  one  side  of  these  boxes  is  an  opening, 
which  shuts  by  means  of  a  sUding  door.  When  the 
boxes  amve  at  the  bam,  the  door  is  opened,  and  a 
kind  of  gutter  adapted  to  the  opening,  and  along  this 
gutter  the  potatoes  descend  to  the  place  intended  for 
them.  These  boxes  are  likewise  useful  for  other  pur- 
poses. 

Potatoes  dug  in  dry  weather  may  with  safety 
be  placed  immediatelv  in  a  cellar,  or  store-house  pro- 
tected from  frost;  but  the  place  in  which  they  are 
kept  must  be  left  open,  to  afford  a  free  circulation  of  air, 
till  cold  weather  comes  on.  But  if  the  potatoes  are 
raised  in  damp  weather,  it  is  better  to  spread  them  out 
on  a  floor,  and  let  them  dry  there. 

Cellars  or  houses  protected  from  ftost  by  double 
walls,  are  certainly  the  best  places  in  which  potatoes  can 
be  kept.  These  vegetables  may,  however,  be  perfectly  well 
preserved  in  heaps,  covered  with  straw:  when  packed  in  this 
way  they  are  quite  out  of  the  reach  of  danger  from  frost, 
and  keep  better  than  in  pits.  Heaps  of  potatoes  may  be 
formed  containing  20  wiiispels  (480  scheffels)  and  more ; 
but  it  is  better  to  proportion  their  size  to  the  room 
which  can  be  given  to  them  in  the  bmldings,  so 
that  an  entire  heap  may,  when  wanted,  be  carried  thither 
at  once ;  a  day  on  which  there  is  no  frost  being  chosen 
for  the  purpose. 

It  is  best  to  give  these  heaps  an  elongated  form^  like  a 
roof,  especially  when  they  are  large;  but  a  point  of 
greater  importance  is  to  cover  them  all  over  with  a  layer 
of  straw,  at  least  six  inches  thick.  Tliis  layer  of  straw 
should  be  thickest  near  the  ground :  it  should  there  ex- 
tend beyond  the  heap  of  potatoes,  so  as  completely  to 
prevent  the  access  of  frost.  The  straw  should  be  weU 
trimmed  at  the  summit  and  angles,  and  the  whole  covered 
up  with  earth.  It  is  not,  indeed,  the  earth  which  pro- 
tects the  potatoes  from  frost :  this  effect  is  produced  by 
the  straw,  which  prevents  the  radiation  of  heat  from 
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them ;  but  the  earth  should  be  closely  pressed  to  prevent 
the  air  from  getting  through  the  straw.  Earth  which  has 
no  consistence  and  easily  crumbles  is,  therefore,  unfit  for 
the  purpose ;  if  no  other  can  be  obtained,  some  kind  of 
covering  must  be  placed  over  it.  For  this  purpose  we 
may  use  the  haulm  of  the  potatoes,  taking  care  to  protect 
it  from  wind  by  means  of  the  hurdles  used  for  penning 
sheep,  or  in  any  other  convenient  way.  If  plastic  earth 
can  be  obtained,  these  precautions  will  not  be  required : 
it  will  then  be  sufficient  to  spread  the  earth  equally  over 
the  whole  surface ;  beat  it  careftilly,  in  order  to  make  it 
even  and  soUd;  and  examine  it  now  and  then  to  see 
whether  any  holes  have  been  made  by  the  mice,  by  which 
firost  may  gain  access  to  the  heap. 

A  precaution  very  necessary  to  be  observed,  is  not  to 
close  the  heaps  completely  in  autumn  so  long  as  the 
weather  continues  warm.  A  small  quantity  of  air  must 
be  allowed  access  through  the  top  till  fix)st  comes  on ;  a 
vent  will  thus  be  afforded  for  vapours  which  rise  from  the 
heap.  An  aperture  is  then  left  in  the  straw  at  the  top 
of  me  heap,  and  frequently  examined  in  order  to  discover 
whether  any  odour,  indicative  of  fermentation,  is  given 
off :  should  such  be  the  case,  a  greater  quantity  of  air 
must  be  immediately  admitted.  It  is  only  when  con- 
tinued frosts  come  on  that  the  covering  must  be  com* 
pletely  closed. 

Potatoes  remained  uninjured  in  heaps  of  this  descrip- 
tion during  the  winter  of  1802-3,  wnen  the  fit)st  pene- 
trated the  soil  to  the  depth  of  three  feet,  and  injured  all 
potatoes  kept  in  pits  which  were  not  well  protected  on 
all  sides  with  straw,  and  many  that  were  kept  in  cellars. 
Covering  the  heaps  with  dung  is  always  useless,  and  often 
mischievous. 

When  a  thaw  comes  on,  it  is  prudent  to  open  the  heaps 
a  Uttle  at  the  top,  to  permit  the  escape  of  vapour. 

It  would  be  superfluous  to  add  any  observations  on  the 
use  of  the  potato.  Let  us  merely  pause  for  a  moment 
on  the  value  which  it  bears  in  proportion  to  that  of  other 
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plants,  according  to  its  nature  and  the  quantity  of  nutritive 
matter  contained  in  it. 

To  compare  potatoes  with  rye.  Good  potatoes  contain 
by  weight  24  per  cent,  of  nutritive  matter,  and  rye  70. 
If  a  scheffel  of  rye  weighs  82  lbs.,  and  a  scheffel  of  potatoes 
100  lbs.,  64  ^  scheffels  of  potatoes  will  be  equivalent  to 
24  of  rye.*  Consequently,  2  scheffels  12  metzen  of 
potatoes  will  be  nearly  equivalent  to  1  scheffel  of  rye. 
But  this  estimate  supposes  that  the  tubers  are  good, 
solid,  full  of  starch,  and  grown  upon  dry  land,  as  was  the 
case  with  those  which  Einhof  selected  for  analysis.  For, 
as  later  analyses  have  shown,  the  difference  between  the 
several  varieties  of  the  potato  is  much  greater  than  Einhof 
then  admitted,  since  the  inferior  varieties  cannot  be  ad- 
mitted to  contain  more  than  20  per  cent,  of  nutritive 
matter ;  and,  consequently,  3  scheffels  of  them  will  be 
required  to  give  the  same  result  as  1  scheffel  of  ire. 

The  results  obtained  in  brandy  distilleries  where  the 
potatoes  used  are  not  of  the  best  quality,  corroborate  the 
assertions  just  made.  According  to  the  most  skilful 
practical  distillers,  3  ^  scheffels  of  potatoes  do  not  yield 
more  brandy  than  1  scheffel  of  rye :  but  that  obtained 
from  potatoes  is  the  stronger  of  the  two. 

It  is  universally  admitted,  tliat  for  feeding  cattle  2 
scheffels  of  potatoes  are  equivalent  to  more  than  a  quintal 
of  hay,  and  that  1  scheffel  of  these  tubers  is  worth  at 
least  half  a  quintal  of  hay ;  it  must  be  understood,  how- 
ever, that  part  of  the  food  given  to  the  cattle  must  consist 
of  hay  or  straw,  in  order  to  facilitate  digestion. 

In  establishments  in  my  neighbourhood  in  which  cattle 
are  fattened  m  large  numbers,  it  is  perfectly  agreed  that 
an  ox  fed  with  half  a  scheffel,  or  50  lbs.  of  potatoes,  and 
5  lbs.  of  hay  per  day,  fattens  as  quickly  as  if  he  consumed 
35  lbs.  of  hay ;  and  cattle-dealers  prefer  putting  oxen  on 
this  potato-food,  to  giving  them  hay  alone.  Theoretically, 
we  are  unable  to  decide  on  the  value  of  potatoes  in  com- 

*  Vido  <*  Einhof  on  den  Annalen  des  Ackcrbaues."    Bd.  Ui.  S.  356,  and  Bd. 
iy.  S.  eS7.  A. 
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parison  with ,  hay,  as  positively  as  we  can  on  their  value 
relatively  to  grain,  because  their  constitution  is  veiy  similar 
to  that  of  grain,  and  very*  different  from  that  of  hay.  We 
must,  therefore,  appeal  to  experience  for  information  on 
this  matter. 

In  England,  endless  disputes  have  been  raised  about 
the  utiUty  of  potatoes  in  comparison  with  turnips,  for 
feeding  cattle.  As  a  result  of  this  controversy,  the  great 
cattle  feeder,  CampbeU,  declares  most  positively  that  he 
cannot  get,  out  of  his  own  estate,  1  bushel  of  pota- 
toes for  2  lbs.  of  beef,  independently  even  of  the  dung 
which  they  would  afford..  Now,  a  bushel  is  equal  to 
0*645,  or  nearly  \  scheffel.  Consequently,  for  the  nou- 
rishment of  cattle,  a  scheffel  of  potatoes  is  equivalent  to 
3  lbs.  of  beef  (free  of  expense). 

We  shall,  hereafter,  speak  of  the  use  of  potatoes  for 
feeding  milch-cows,  a  mode  of  application  on  which  the 
results  of  different  trials  are  very  discordant :  and  also  of 
their  use  for  feeding  sheep. 

As  potatoes  rarely  constitute  an  object  of  wholesale 
trade,  it  is  important  to  form  an  exact  estimate  of  relative 
value  for  consumption,  and  of  the  price  which  they 
return  to  the  cultivator  who  raises  them  for  his  own 
use — ^a  price  which  must  not  be  confounded  with  that  of 
the  markets. 

According  to  the  produce  which  I  formerly  obtained 
from  land  of  average  quality,  well  and  deeply  cultivated, 
and  strongly  manured,  I  was  in  the  habit  of  considering 
140  scheffels  per  acre  of  Calenberg  (which  exceeds  that  of 
Magdeburgh  by  about  4  perches)  as  an  average  produce : 
but  in  this  part  erf  .the  country  I  have  not  yet  obtained 
the  same  amount.  The  largest  produce  that  I  have  here 
obtained  is  120  scheffels  per  Magdeburgh  acre :  this  was 
m  1809.  In  1810,  which  was  a  year  of  scarcity,  I  ob- 
tamed  but  78  scheffels:  the  usual  amount  has  been 
between  80  and  90  scheffels.  I  therefore  take  80 
scheffels  per  acre  above  the  sets,  as  the  basis  of  i^y  ^" 
culations ;  the  quantity  which  I  usually  emv^^oy  ^^^  ^^^ 
amounts  to  5  or  6  scheffels  per  acre. 

VOL.   II.  Yv    ^ 
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Taking  very  moderate  data,  such  as  may  always  be 
realized,  for  liasis  of  the  calcolatioii,  the  labour  of  coltiYa- 
tmg  potatoes  may  be  estimated  aa  MowSi  fiir  60  acrea^-— 


Beep  plougblDg  in  intamii«  at  tlie  fftle 
of  I  acie  per  day's  work  of  the  plougb 
Light  harrowingf  a  temiy  16  aerei.  • 
Carrying  400  waggon  loada  of  dung; 
10  loads  per  day  by  team,  requiring 
160  hones  and  40  men^  ef  wliiidi  one- 
third  is  to  be  charged  to  the  potatoes 
Loading  and  spreading  by  team,  one 
man  and    one  woman;    oaa^hlfd 

charged  to  the  potatoes « 

Burying  dang,  3}  acres  per  day • 

Harrowing  10  aeres  by  teun . « • « f « .  •  • . 
This  preparatory  labour  amonntSi 
according  to  the  Yaloatio&fl  subse- 
quently ^ren^  to  the  enm  of  47  rix< 
d.  87  gros.  9  den.;  or  23  groi.  per 
acre. 

Paashig  the  inai1cing*ploDgh  twiee  cross* 
wise,  10  acres  per  day 


Putting  tubers  u  the  gronndi  with  3 
ploughs  and  5  women,  6  aeres  per 
day  ..•• ••• •••• 

One  porter  and  superintendent 

Liffht  harrowing,  16  acres  per  day  by 
team 

Passing  the  extirpator,  by  team,  13  acres 
per  day •.••.«••••••. 

Giving  first  cultivation  with  the  horse* 
hoe,  and  one  horse,  Hie  acres  per  day 

Giving  second  cultivation  with  the  large 
hoe  and  two  horses  •••«•«••  ..••««•. 

Pulling  up  weeds  which  may  have 
escaped  the  cultivations 

Taking  the  crop,  if  performed  by  day- 
labour,  1  man  and  8  women  per  acre 

Carting  by  team,  8  acres,  or  12  winspels 

One  labourer,  to  aid  In  housing* •••••  • 
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According  to  our  average  proportions,  if  a  scheffel  of 
rye  be  worth  one  rix-dollar,  we  must  reckon-*- 

A  day's  labour  of  a  horse  at.  ••••••«.•. .  5  groechen. 
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Hence  916}  days' labour  of  a  hone • •••  I0dd|  groscben. 

156}  „  anox ••     470  ,, 

S66i  n  ABMa 1066  ,» 

480  ly  awoiaaii 1440  >, 

60  acfes  eoat  tiiirallM«« «.••  40681  growdien. 

consequently  one  acre  costs  three  rix^dollais  nine  groshen 
and  two  deniers. 

If  the  crop  amount  to  eighty-one  schefifels  over  and 
above  the  sets  per  acre^  each  scheffel  will  cost  one 
groschen. 

Every  one  must,  however,  make  his  own  calculation 
according  to  the  particular  circumstances  of  his  locality.* 

Let  us  now  inquire  at  what  amount  the  ground-rent 
and  price  of  manure  must  be  estimated. 

If  the  land  require  from  time  to  time  a  complete  sum- 
mer Mow,  and  if  it  be  also  necessary  in  the  course  of 
cultivation  of  potatoes,  or  any  other  weeded  crop,  to  give 
a  dead  fallow^  the  potatoes  must  certainly  not  be  charged 
with  rent;  they  ought  rather  to  claim  a  bonusi  inas- 
much as  they  save  or  rather  effect  the  costly  operation 
of  this  fallowing. 

The  dung  and  nutritive  matters  absorbed  bv  potatoes 
must  undoubtedly  be  laid  to  their  account,  it  they  are 
to  be  sold  off  the  establishment;  but  if  they  are 
intended  for  home  consumption,  they  scarcely  absorb 
as  much  as  they  afterwards  afford  in  the  shape  of  manure. 
The  least  result  dven  by  experiments  on  ue  quantity  of 
manure  produced  by  potatoes  i^ows  that  100  lbs.  of  tnese 
vegetables  given  as  food  to  the  cattle  yield  66  lbs.  of 
dung;  consequently,  80  scheffels  of  potatoes  will  yield 
5,280  lbs.  of  dung ;  but  800  lbs.  of  the  straw  of  these 
plants  will  also  pr^uce  1,840  lbs.  of  dung;  therefore,  the 
quantity  of  potatoes  grown  on  an  acre  of  ground  will 

*  Thif  10  80  far  trne,  that  on  my  property  at  Qenthod.  on  the  borders  of  the 
Lake  of  Qenova,  the  ayerage  cost  of  a  hone's  day's  laboiir  ia  the  interral 
between  the  Ist  of  March  and  the  1st  of  Noyember  amounts  to  3  francs, 
independently  of  the  driyer.  In  my  Italian  estates  it  is  the  same.  Dnrhig  win- 
ter, I  reckon  these  days*  labour  at  one-foarth  Icm,  beeaose  they  are  then  less 
usefhl.  The  average  price  of  a  man's  day's  labour  in  summer  is,  at  Genthod, 
3  fhmes ;  and  on  my  Italian  estates,  1  fhmc  60  cents :  that  of  a  woman,  about 
half.— 1815.  Febkch  Trans.  These  ayeragei  have,  since  that  time,  con- 
sideiably  diminished,  at  least  on  my  Italian  estates.— 1880.  PrbncB  Trakb 
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yield  three  good  waggon  loads  of  dung,  that  is  to  say, 
at  least  as  much  as  uiey  consume.  But  how  far  superior 
is  this  dung  to  that  produced  by  the  ordinary  nourish- 
ment on  diy  fodder !  This  fact  is  well  known  to  every 
one,  and  has  been  very  judiciously  noted  by  K'ahler.  (Vide 
Annalen  des  AcJcerbatieSy  bd.  xii.  s.  228.)  We  cannot, 
then,  charge  potatoes  with  the  consumption  of  any  quan- 
tity of  manure,  for  they  really  furnish  a  large  additional 
supply  of  that  material,  inasmuch  as  the  animal  life 
which  they  support  constitutes  a  new  and  active  element 
for  its  formation. 

But  land  is  often  let  to  poor  people  for  growing  pota- 
toes. If  the  land  thus  disposed  of  has  been  properly 
prepared  and  dunged,  the  produce  of  each  perch  of  12 
feet  square  (or  144  sc^uare  feet  of  surface)  will  be 
worth  1  groschen,  makmg  that  of  an  acre  worth  11 
rix-dollars  6  groschen.  From  this  we  must  deduct  the 
cost  of  preparatory  labours,  which  has  been  already 
estimated  at  23  groschen ;  the  remainder  is  therefore  10 
rix-dollars  7  groschen. 

If  now  we  add  this  net  profit  in  money  to  the  cost' of 
the  potatoes  cultivated  for  our  own  use,  as  a  balance 
for  rent  and  price  of  dung,  the  total  cost  will  amount 
to  10  r.-d.  7  gr. +  3  r.-d.  9  gr.  2  den.=13r.-d.l6gr. 

2  den. ;  consequently,  1  scheffel  of  potatoes  costs  4*0 
groschen.  Such,  then,  would  be  the  price  of  the  pota- 
toes ;  it  might  be  increased  to  5  gr.  to  ensure  a  fair 
profit ;  potatoes  have  never  been  sold  at  a  price  lower 
than  this.  But  the  nutriment  consumed  by  the  potatoes 
is  lost  by  this  system,  and  if  80  scheffels  grown  on  an 
acre   yield    16    r.-d.   16  gr.,  which,   after    deducting 

3  r.-d.  9  gr.  for  expenses  of  cultivation,  leave  10  r.-d. 
7  gr.  net  profit,  it  remains  to  be  seen  whether,  according 
to  the  circumstances  of  the  rural  establishment,  this 
profit  is  a  sufficient  indemnity  for  the  quantity  of  manure 
consumed. 

But  if  the  potatoes  be  consumed  at  home,  the  cost  of 

•  their  production   cannot  exceed  1  gr.  per  scheffel,  or 

making  the  fullest  allowance  for  casualities,  1  gr.  4  den. 
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But  potatoes  used  for  feeding  cattle  fetch  6  gr.,  when  a 
pound  of  meat  is  sold  for  2  gr. 

For  information  respecting  the  remarkable  separation 
of  the  fecula  of  the  potato  by  the  action  of  frost,  by  means 
of  which  the  essential  part  of  these  vegetables  may  be 
preserved  for  a  long  time,  and  exported  more  easily  than 
the  seed,  I  refer  to  the  Annalen  des  AckerbaueSy  bd.  iii, 
s.  389,  and  bd.  xi.  s.  1.  This  property  of  the  potato 
has  not  hitherto  been  turned  to  much  account. 

T/ie  Field-Beet. 

This  plant  also  called  mangold  wurzel,  and  sometimes 
root  of  scarcity,  {mangel  vmrzel)  is,  with  all  its  varieties^ 
either  a  descendant  of  the  beta  vulgaris  alone,  or  the 
result  of  the  mixture  of  this  plant  with  the  beta  cacla.  I 
regard  the  difference  pointed  out  by  botanists  between 
these  two  plants  as  too  insignificant,  and,  as  far  as  my 
observations  go,  too  vague  to  serve  as  the  foundation 
of  an  absolute  distinction.  It  appears  to  me  that  the 
crossing  of  the  deep  red-coloiured  garden  beet  and  the 
white  beet  has  given  rise  to  all  the  existing  varieties  of 
this  plant,  some  approaching  to  the  former,  and  others 
to  the  latter  species;  and  that  from  these  again  new 
varieties  are  continuallv  produced,  among  which  we  now 
and  then  meet  with  individuals  belonging  to  one  or  other 
of  the  original  species.  It  is,  therefore,  impossible  to  dis- 
tinguish precisely  between  the  various  kinds  of  beet  any 
more  than  between  the  several  kinds  of  other  cultivated 
plants,  the  varieties  of  which  pass  one  into  the  other  by 
insensible  gradations. 

The  two  kinds  of  beet  which  occupy  the  extremities  of 
the  series  are  the  deep-red  beet  which  has  long  been  cul- 
tivated in  our  kitchen  gardens,  and  that  which  is  per- 
fectly white.  Between  these  there  are  the  large  scarlet 
beet ;  the  flesh-coloured  beet,  which  is  sometimes  marked 
with  rings  of  that  colour ;  the  variety  which  is  red  with- 
out and  perfectly'  white  within ;  the  yellow  beet ;  and 
that  whose  coloiu-  is  a  mixture  of  yellow  and  white.  The 
colour  of  the  root  commonly  resembles  tl^^  q{  t\ve  leaves 
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or  rather  of  their  edges,  which  are  either  quite  green*  or 
tmged  with  red.  Even  seed  taken  exclosiyely  from  one 
pla^t  always  produces  several  different  varieties.  The 
unmixed  red  and  white  are,  however,  the  most  constant. 

The  pale  red  beet  is  the  largest  and  most  productive 
of  all,  and  is,  therefore,  usually  cultivated  as  food  for 
cattle.  There  are  two  varieties  of  this ;  one  whose  root 
buries  itself  under  ground,  and  another  which  shows  a 
disposition  to  rise  above  the  sur&ce.  My  own  observa* 
tions  lead  me  to  consider  these  dispositions  as  essentially 
belon^g  to  the  varieties  in  question ;  but  the  nature  of 
the  soil  nas  also  considerable  influence  upon  them.  I 
once  divided  with  a  friend  a  quantity  of  seed  which  had 
been  given  to  me  as  belonging  to  the  variety  which  rises 
above  ground ;  my  plants  plunged  deeply  mto  the  soil, 
whilst  those  of  my  friend  grew  chiefly  above  the  surfece. 
My  land  was  ploughed  to  the  depth  of  ten  inches,  and 
his  to  a  small  depth  only. 

On  a  soil  of  small  depth,  the  variety  which  grows 
above  ground  is  certainly  to  be  preferred,  as  on  such  a 
soil  it  produces  a  heavier  crop  than  the  other ;  but  on  a 
deep  soil  the  underground  variety  is  preferable,  if  only 
from  beinff  less  exposed  to  injury  from  frost  in  autumn. 

The  yeUow  and  white  beete,  on  the  other  hand,  have 
the  advantage  of  possessing  greater  consistence,  and 
resisting  cold  rather  better;  but  chiefly  because  they 
contain  a  larger  quantity  of  sugar — ^a  fact  which  is 
asserted  by  all  those  who  have  made  experiments  on 
the  manufacture  of  sugar  from  beet-root ;  they  are,  there- 
fore, commonly  prefenred  for  the  manufacttu*e  of  sugar 
and  syrup,  perhaps  also  for  the  distillation  of  brandy. 
But  for  agricultund  puiposes,  these  qualities  do  not  com- 
pensate the  greater  volume  obtained  from  the  reddish 
varieties. 

Beet  grows  on  all  soils  which  contain  a  moderate  quan- 
tity of  moisture,  and  a  large  proportion  of  nutritive 
matter;  but  on  sandy  soils  its  size  is  small,  unless, 

*  Rather  w1iiti8h.«-»FBBKCH  Traks. 
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indeed^  a  large  mtantity  of  rain  (sHH  during  the  period 
of  its  growth.  On  a  light  soil,  rich  in  humus  and  moist 
by  situation,  it  beoomes  watery  and  very  thick,  but 
hollow  in  the  middle,  and  difficult  to  preserve  from 
rafting  quickly.  The  soil  best  adapted  K>r  beet  is  an 
argillaceous  soil  possessing  moderate  tenacity ;  on  land 
of  this  description  it  always  succeeds,  and  acquires  more 
consistence  than  on  any  other  kind  of  soil.  I  therefore 
make  it  a  rule,  in  the  cultivation  of  weeded  crop,  to  sow 
the  greatest  quantity  of  beet  on  tenacious  soils,  and  of 
Swedish  turnips  on  those  which  are  sandy. 

To  produce  beet  of  large  size,  the  soil  must  be  well 
manuied ;  but  it  matters  not  whether  the  manuring  has 
been  performed  expressly  for  the  beet  or  for  a  preceding 
crop,  provided  that,  in  the  latter  case,  the  soil  still  remain 
in  good  condition.  Fresh  manure  should  be  mixed 
with  the  vegetable  soil  by  two  ploughings  at  the  least. 

The  deeper  the  soil  the  better  is  it  adapted  for  the 
grovfrth  of  oeet ;  to  obtain  a  good  crop  of  this  vegetable 
on  a  soil  of  small  depth,  it  is  better  to  sow  or  plant  it  on 
beds  or  ridges. 

The  seed  may  be  then  sown  on  the  spot  where  the 
plant  is  to  grow.  The  individual  grains  may  be  placed 
in  separate  holes,  or  the  seed  may  be  drilled  at  least 
twice  as  thickly  as  the  plants  are  to  remain :  but  this 
latter  method  is  practicable  only  on  a  warm  %ht  soil, 
which  iB  tolerably  &ee  from  weU;  for  the  ^  has 
some  difficulty  in  opnin^  the  hard  skin  in  which  it  is 
enclosed.  It  is  a  considerwle  time  before  the  young  plants 
display  then*  seminal  roots,  and  by  that  time  the  field  is 
covered  with  weeds  of  considerable  height.  The  germina- 
tion is  often  interrupted,  either  because  the  seed  is  too 
near  to  the  surface,  and  cannot  find  a  proper  supply  of 
moisture,  or  because  it  is  too  deep  in  the  ground,  and 
development  becomes  impossible.  The  only  way  of 
getting  rid  of  weeds  is  to  mark  the  lines  on  which  the 
seed  has  been  sown,  in  order  to  destroy  them  with  the 
horse-rake  before  the  beet-plants  come  up :  this,  however, 
requires  extraordmary  attention.     Beet  has  also  been 
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sown  broadcast,  and,  subsequently,  thinned  by  weeding 
and  hoe  cultivation ;  so  that  the  plants  are  ultimately 
isolated :  but  this  method  is  the  most  troublesome  and 
expensive  of  all. 

On  ordinary  soils,  transplantation  is  usually  the  pre- 
ferable plan,  as  it  leaves  time  for  giving  the  requisite 
preparation  to  the  soil.  But  as  the  v^etation  of  the 
plant  is  disturbed  by  transplantation,  it  is  important  to 
procure  the  seedlings  in  good  time,  and,  therefore,  to  sow 
as  early  as  possible,  in  a  very  warm  situation,  and  on  a 
light  garden  soil.  The  seed  may  also  be  co.mjnitted  to 
the  ground  at  the  end  of  autumn ;  it  vnll  then  remain 
dormant  during  the  cold  season,  but  the  husk  will 
become  somewhat  softened.  But  the  trifling  advance  in 
point  of  time  which  this  method  afibrds,  does  not  com- 
pensate for  the  danger  to  which  the  seed  is  exposed  while 
in  the  ground,  &om  the  attacks  of  mice  and  insects :  this 
circumstance  has  caused  the  plan  to  be  almost  universally 
abandoned.* 

The  plants  require  careful  cultivation  during  thdr 
growth ;  it  is  upon  this  indeed  that  their  success  mainly 
depends.  The  cultivation  is  performed  with  the  horse- 
hoe  ;  but,  in  spite  of  the  opinion  of  some  agriculturists, 
a  slight  earthing  up  is  very  useful,  even  to  the  variety 
which  grows  chiefly  above  ground.  The  large  fleshy 
leaves  of  the  plant  attain  their  greatest  size  in  August  ; 
many  cultivators  set  great  value  on  the  green-fodder  fur- 
nished by  these  leaves.  According  to  approximate  cal- 
culations, if  the  leaves  be  stripped  early  and  frequently, 
the  produce  which  they  aflPord  is  greater  than  that  of  the 
roots ;  but  it  is  obtained  at  the  expense  of  the  latter : 

*  The  method  which  is  fonnd  to  he  mott  advantageous  on  ray  estates,  consists 
in  advancing  the  genninatlon  a  few  days  before  sowing,  by  moistening  the  seed 
with  water  from  the  dnnghill,  and  then  setting  it  in  rows,  two  or  tliree  grains  at 
a  time,  along  a  cord  on  which  equal  distances  are  marlced.  The  seed  is  placed 
in  little  boles,  about  an  inch  or  an  inch  and  a  half  in  depth,  and  formed  with  a 
dibbler :  it  is  covered  with  mould  taken  from  the  preceding  hollow;  or,  if  the 
soil  be  very  light,  the  earth  is  pushed  over  the  seed,  by  the  foot  of  Uie  sower  as 
he  advances.  When  this  plan  is  pursued,  germination  takes  place  quickly,  and 
the  weeds  do  not  get  the  start  of  the  beet-plants.  Care  must  be  t^en  to  uproot 
the  superfluous  plants  as  soon  as  those  which  are  to  remain  have  put  forth 
three  or  four  leaves.— French  Trans. 
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for,  if  the  leaves  be  stripped  early  and  to  excess,  the  roots 
remain  very  poor.  Cattle  eat  these  leaves,  but  are  not 
very  fond  of  them ;  and>  though  large,  they  appear  to 
contain  but  a  small  quantity  of  nutriment.  Whatever  is 
gained  in  real  value  on  the  leaves,  is  lost  upon  the  roots : 
moreover,  the  gathering  of  the  leaves  is  troublesome;  and, 
on  the  whole,  I  think  that  nothing  but  a  scarcity  of  other 
kinds  of  fodder  can  justify  this  operation  in  an  economical 
point  of  view.  It  is  onlv  in  autumn  when  the  plants  have 
attained  their  fiill  growth,  and  the  crop  is  soon  to  be  taken 
off,  that  the  leaves  can  be  properly  cut  close  to  the  root, 
and  given  to  the  cattle. 

The  roots  are  easily  pulled  up ;  but  the  removal  of  the 
filaments  which  is  necessary  to  the  preservation  of  the 
roots,  is  not  so  easy.  Beet-roots  grown  in  an  argillaceous 
soil  have  not  so  many  of  these  filaments. 

It  is  difiicult  to  preserve  the  roots  to  an  advanced 
period  of  the  winter,  for  they  are  very  sensible  of  cold, 
and  soon  destroyed  by  it.  In  warm  cellars  they  are  very 
liable  to  rot,  so  that  they  require  to  be  placed  in  beds, 
and  separated  by  straw  or  sand.  The  best  mode  of 
keeping  them  is  to  place  them  in  heaps  of  moderate  size, 
and  cover  them  with  straw,  in  the  same  manner  as  potatoes 
are  kept. 

My  own  experience  has  shown  <ine  that  the  produce  of 
beet  may  amount  to  800  quintals  per  acre ;  this,  however, 
is  an  extraordinary  quantity :  even  on  a  soil  especially 
adapted  to  the  plant,  we  cannot  reckon  on  an  average 
crop  of  more  than  180  quintals  per  acre.  In  the  duchy 
of  Magdeburgh,  it  is  calculated  that  a  square  foot  of  land 
will  produce  a  pound  of  beet-root :  this  would  make  235 
quintals  per  acre.  But  from  this  we  must  deduct  one- 
rourth  for  accidents  which  may  injure  the  crop.  The  quan- 
tity of  nutriment  contained  in  beet  cannot  be  estimated  at 
more  than  10  per  cent. ;  compared  with  that  contained  in 
hay,  it  is  as  10  to  46 ;  with  that  of  potatoes,  as  28  to  46.* 

*  I  am  inclined  to  think  that  either  the  northern  climate,  or  the  soil  of  our 
learned  author'a  estates,  imparts  to  the  beet-root  properties  different  from  those 
which  distinguish  ours.    With  regard  to  the  leaves,  our  opinions  are  in  accord- 
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The  large  proportton  d  sugar  which  beei-ioot  coBtains 
renders  it  particularly  agreeable  and  beneficial  to  catde. 
When  given  to  cows  it  contributes  greatly  to  the  forma- 
tion of  milk,  to  which  it  imparts  an  agreeable  flavour ; 
and,  when  mixed  with  potatoes,  it  appears  to  improve  the 
milk  in  an  extraordinanr  degree. 

Beet  possesses  the  advantage  of  bdng  almost  exempt 
from  the  attacks  of  insects. 

As  the  culture  of  beet  for  the  manufacture  of  sugar  has 
lately  excited  particular  attention,  I  shall  here  add  a  few 
observations  on  that  subject. 

The  best  variety  of  beet  for  this  purpose  is  the  per- 
fectly white ;  next  to  that,  the  yellow :  the  reddish  variety 
is  imerior  to  all  others.  The  former  have  been  found  to 
be  richer  in  saccharine  matter,  but  their  produce  is  mudi 
less  than  that  of  the  latter.  Although,  therefore,  in  the 
former  the  separation  of  the  su^  is  easier,  the  rough 
produce  which  they  yield  is  less  m  quantity,  so  that  the 
cultivator  cannot  obtain  them  at  the  same  price.  More- 
over, beet-root  raised  for  the  extraction  of  sugar  should 
not  be  grown  on  a  veiy  rich  and  strorgly  manured  soil, 
for  it  will  then  contain  a  great  deal  of  saltpetre,  and  but 
little  sugar.  Finally,  it  is  said  that  the  roots  must  be 
preserved  from  the  influence  of  light ;  they  must,  there- 
fore, be  covered  up  with  earth,  ^e  variety  least  adapted 
for  this  purpose  is  that  which  grows  chiefly  above  ground. 
The  beet-pkmts  must  be  placed  as  close  together  as  pos- 
sible, which  greatly  increases  the  expense  of  cultivation, 
and  diminishes  the  produce.  Lastly,  they  must  not  be 
stripped  of  their  leaves  before  gathering,  but  allowed  to 


anoe ;  but  at  to  the  root,  I  am  dispoMd,  from  the  restdt  of  Tarioos  ezperimeiit8« 
to  believe  that  it  contributes  as  mnch,  and  even  more,  to  fatten  animals,  than 
to  increase  their  mlXk :  it  Is  true,  howeveri  that  the  roots  impart  an  agneeable 
flavonr  to  the  milk,  according  to  an  experiment  made  npon  sheep  during  the 
winter  of  1809-10,  to  which  I  paid  close  attention  for  more  than  a  month.  I 
believe  262  lbs.  of  beet-root  to  be  equivalent  to  100 lbs.  of  natural  hay.— 18ld. 
French  Tranb.  This  proportion  has  been  oontirmed  in  mj  establishment, 
not  only  by  a  second  direct  experiment  very  careftdly  conducted,  but  likewise 
by  all  the  results  of  my  rural  economy,  in  which,  as  is  well-known,  eveij- 
thing  Is  submitted  to  the  most  rigorous  computation ;  and  to  that  which  is  the 
basis  of  all  computation,  viz.,  weight  and  rneaswe.— '1899.  Fkbitcb  Tbaks. 
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grow  covered  with  their  leaves,  which  appears  a  great 
sacrifice  to  some  cultivators. 

According  to  calcolations  made  upon  large  quantities 
of  these  roots,  it  q>pears  that  to  render  the  manufacture 
of  sugar  profitable,  the  quintal  must  not  cost  more  than 
6  groschen.  The  cultivation  of  beet  may  be  advantageous 
even  at  this  price  in  localities  where  manure  can  be  pro- 
cured from  without,  even  though  a  wag^n4oad  of  dung 
should  cost  2  lix-dollars.  Where  this  facility  is  un- 
attainable, the  culture  of  beet  in  large  quantities  is  at- 
tended with  difficulties,  because  it  certainly  consumes  a 
portion  of  the  nutritive  matter  contained  in  the  soil,  and, 
if  sold,  yields  little  or  no  manure.  When  a  cultivator 
can  realize  3  groschen  per  quintal  from  his  beet,  by  using 
it  to  feed  his  own  live  stock,  he  ought  certainly  to  prefer 
this  mode  of  employing  his  crop,  in  order  not  to  diminish 
his  supply  of  manure.  Hence  there  will  always  be  con- 
siderable difficulty  in  keeping  large  factories  constantly 
supplied  with  a  proper  quantity  of  this  raw  material.  The 
great  question  respecting  the  advantage  of  extracting 
sugar  from  beet-root  cannot  remain  long  undecided,  now 
that  establishments  for  the  purpose  have  been  erected  in 
so  many  countries.  The  possibility  of  this  mode  of  pre- 
paration is  beyond  all  doubt. 

Tke  Turnip  {JBrassica  rapa.) 

Various  kinds  of  turnips  are  cultivated :  and,  according 
to  the  nature  of  the  soil  and  the  culture  bestowed  upon 
them,  perhaps  also  by  the  mixture  of  their  pollen  with 
that  of  other  species,  new  varieties  are  produced  almost 
without  number.  It  is  probably  by  cultivation  that  the 
varieties  to  which  we  give  the  preference  for  field-culture 
have  acquired  their  present  form  and  size,  and  that  these 
properties  are  transmitted  by  seed  from  one  generation  to 
another,  provided  no  degeneracy  is  occasioned  by  neglect 
of  culture. 

In  a  botanical  point  of  view,  some  turnips  appear  to 
spring  from  the  JBrassica  rajm,  others  from  the  JSrassica 
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oleracea^  or  perhaps  from  crossing,  to  which  the  Brassica 
family  seem  very  much  inclined. 

In  an  economical  point  of  view,  turnips  are  chiefly  dis- 
tinguished into  two  classes,  viz. :  those  which  require  to  he 
sown  where  they  are  to  grow,  and  will  not  bear  trans- 
planting (at  least  not  without  a  large  ball  of  earth  ad- 
nering  to  them),  and  those  which  are  usually  transplanted, 
or  will  at  least  bear  such  treatment. 

Turnips  wMcA  mil  not  dear  trafuplantinff^^Tnmips 

prcfperly  ao  called. 

Turnips  of  this  class  are  derived  from  the  Brassica  rapa, 
and  are  much  more  watery  than  those  which  wiU  not 
bear  transplanting.  They  exhibit  endless  diversities  of 
form  and  colour.  They  have  an  enlargement  in  the  root, 
which  in  some  is  large,  round,  more  or  less  compact,  and 
is  shaped  like  an  onion  with  a  tap-root  at  its  lower  part : 
others  have  rather  a  fusiform  root,  terminating  in  a  point 
at  its  lower  extremity,  and  changing  by  degrees  into  a 
tap-root.  Both  varieties  are  sometimes  white,  sometimes 
inclining  to  yellow,  sometimes  tinged  with  red  or  green. 
Sometimes  they  stand  with  the  greater  part  of  their  bulk 
above  grotmd,.  sometimes  below.  Their  size  is  infinitely 
diversified,  and  appears  to  depend  chiefly  on  cultivation. 
But  the  disposition  to  attain  a  large  size  is  transmitted 
by  seed  through  several  generations.  The  turnips  which 
in  England  sometimes  attain  the  weight  of  60  or  70  lbs., 
appear  to  be  absolutely  identical  with  those  which  in  our 
country  usually  weigh  about  ^  lb. ;  indeed,  I  have  already 
increased  the  weight  of  some  of  the  latter  to  14  lbs. 
Large  turnips  are  not  indeed  a  particular  variety ;  but  it 
is,  nevertheless,  important  to  preserve  their  s^,  when 
we  intend  to  cultivate  these  plants. 

In  Germany  we  have  long  been  familiar  with  the  differ- 
ence between  turnips  sown  on  the  fallow-field  and  those 
which  are  sown  on  stubble-land ;  the  former  are  known 
to  grow  to  a  much  greater  size.  But  we  do  not  here  pay 
the  same  attention  to  turnips  sown  on  the  fallow  that 
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they  do  in  England,  where  these  turnips  form  the  prin- 
cipal source  of  food  for  their  live  stock,  and  are  the 
comer-stone  of  their  system  of  husbandry.  In  England^ 
too,  turnip  are  the  crop  usually  selected  to  supply  the 
place  of  fallowing ;  and  the  system  now  known  by  the 
name  of  alternate  cultivation  is  also  designated  as  turnip 
cultivation,  and  sometimes  as  the  Norfolk  and  Swffdk 
fyateni.  For  information  on  this  system,  I  refer  my 
readers  to  the  1st  and  3rd  volumes  of  my  '^  English 
Agriculture,"  supposing  that  all  who  wish  to  adopt  this 
niode  of  culture  will  have  that  work  in  their  hands.  I 
have  nothing  to  add  to  what  I  have  there  said,  excepting 
that  the  annoyance  of  plant-lice  and  caterpillars  has  given 
me  a  great  dislike  to  tne  system. 

In  Germany  turnips  are  sown  on  the  fallow  at  the  end 
of  June  or  the  beginning  of  July,  after  the  land  has  been 
ploughed  three  times  and  manured. 

Cultivators  who  are  able  to  pull  up  the  weeds  usually 
do  so ;  but  rarely  hoe  or  thin  the  turnips,  or  regulate  the 
spaces  between  them.  When  the  crop  succeeds  the 
produce  is  considerable,  though  rarely  equal  to  that  of 
the  English  hoed  turnips ;  if  it  fail,  the  loss  of  the  seed 
is  disregarded.  But  as  the  culture  of  other  plants  on 
the  fallow  is  more  productive,  we  rarely  sow  turnips 
on  it. 

In  Germany  turnips  are  more  generally  raised  on 
stubble-land.  Tins  cultivation  is  indeed  very  common 
in  the  western  parts  :  on  the  banks  of  the  Rhine  it  has 
been  in  use  from  the  earliest  times ;  but  it  is  decreasing, 
and,  indeed,  almost  disappearing  in  the  countries  nortn 
of  the  Elbe.  This  decrease  cannot  be  attributed  to  the 
influence  of  climate ;  the  crop  is  not  usually  later  in 
these  parts  than  in  the  west,  neither  does  vnnter  come 
on  earlier.  This  culture  is,  however,  highly  advantageous, 
and  in  the  countries  above-mentioned  constitutes  one  of 
the  chief  foundations  of  the  system  of  agriculture.  Why, 
then,  has  it  been  renouiiced  in  our  part  of  the  country  P 
Chiefly  because  in  large  rural  establishments  there  is 
such  a  press  of  business  during  harvest  time,  that  it  is 
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di£Scult  to  break  up  the  stabUe  after  the  first  rye  ao]^ 
have  been  carried,  which  is  an  essential  condition  of  ims 
metiiod  of  culture.  In  our  large  establishments  the  rent 
of  land  is  usually  of  kss  amount  than  the  cost  of  labour; 
and  as  turnips  sown  after  harvest  require  cultiTation,  we 
pefer  sowing  them  on  the  fidlow,  where  their  success  is 
less  precarious,  and  thdr  cultivation  takes  place  at  a 
more  convenient  season*  As  to  our  smaller  farmers^, 
tfaev  are  usually  too  poor  to  undertake  this  labour; 
anct  moreover,  they  are  without  examples  of  this  cultiva- 
tion, which  is,  nevertheless,  better  suited  to  them  than  to 
establishments  of  larger  extent. 

Turnips  require  a  sancfy  soil  mixed  with  day,  rich, 
and  neither  very  dry  nor  exposed  to  excess  of  moisture. 
For  turnips  sown  after  harvest  (and  it  is  of  these  alone 
that  I  am  now  speaking)  the  stubble  is  ploughed  sup^- 
ficially  as  soon  as  the  rye  is  cut ;  this  labour  is  often  not 
deferred  till  the  com  is  housed,  but  the  plough  is  passed 
between  the  stooks  of  grain.  A  strong  harrowing  is  tiien 
given,  and  the  stubble  thus  uprooted  is  collected  with  the 
rake  and  burned.  When  manure  is  to  be  had,  it  is  put 
upon  the  land ;  this,  indeed,  is  indispensable,  if  the  soil 
has  not  been  previously  manured  for  the  lye  crop.  Soon 
afterwards  the  plough  is  i^ain  used,  more  deeply ;  then 
the  ground  is  harrowed,  and  the  seed  sown  as  regularly 
as  possible,  the  quantity  used  bemg  about  1  lb.  or  11  lb. 
per  acre ;  finally,  the  soil  is  once  more  harrowed,  and 
then  rolled.  The  turnips  are  sometimes  sown  after  the 
first  ploughing,  especially  when  the  soil  is  very  sandy ; 
but  they  do  not  succeed  so  well  as  those  which  have 
received  more  efficient  preparation.  The  sowing  must  be 
performed  as  early  as  possible,  that  the  soil  may  not 
have  tune  to  dry. 

When  the  turnips  have  put  forth  their  leaves  and 
taken  root  firmly,  they  are  well  harrowed.  No  notice  is 
taken  of  the  uprooting  of  a  few  weakly  plants  by  this 
operation ;  the  loss  of  these  is,  indeed,  favourable  to  the 
growth  of  the  rest.  Wherever  harrowing  is  adopted,  it  is 
regarded  as  indispensable  to  the  production  of  a  good 
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crop.  Those  who  cultivate  bnt  a  small  extent  of  ground, 
and  take  great  pains  with  it,  have  the  larger  weeds 
pulled  up. 

The  success  of  the  crop  is  aU^ether  dependent  on  a 
M  of  rain  soon  after  sowing.  When  the  latter  part  of 
the  summer  is  dry,  the  sowing  turns  out  a  complete 
failure,  the  young  phints  being  destroyed  by  aphides. 
The  loss  of  tne  seed  is,  however,  of  no  consequence,  and 
the  labour  bestowed  on  the  soil  is  beneficial  to  the  follow- 
ing crop.  Caterpillars  are  less  dangerous  to  late  than  to 
early-sown  turnips ;  they  may  be  ^troyed  by  means  of 
the  harrow  and  roller. 

When  the  turnips  are  too  thick,  the  smaller  ones  are 
pulled  up  about  Michaehnas,  and  may,  together  with 
their  leaves,  be  profitably  given  to  cattle.  The  larger 
ones  are  left  in  the  ground  till  November;  they  are  then 
gathered,  and  the  necessary  quantity  of  them  is  given  to 
the  live  stock,  the  leaves  not  being  cut  off;  the  remamder 
are  stripped  of  their  leaves,  and  stored  up  in  cellars,  or 
in  heaps  covered  with  straw. 

If  it  be  impossible  to  house  the  whde  crop,  part  of  it 
is  left  in  the  ground ;  the  larger  turnips  only  bemg  taken 
up.  With  us,  they  are  most  oommonhr  left  in  the 
ground  during  winter ;  and  in  spring,  with  their  young 
shoots,  they  i^ord  excellent  feed  for  sheep.  Sometimes 
also  they  are  fed  off  by  sheep  on  the  ground,  especially 
when  they  have  not  attained  a  very  great  size,  or  the  re- 

?ui8ite  amount  of  labour  cannot  be  bestowed  upon  them, 
lut  in  winters^  during  which  there  is  a  rapid  fdtemation 
of  frost  and  thaw,  turnips  are  sure  to  perish  in  the 
ground ;  hence  it  is  always  desirable  to  house  as  many 
of  them  as  possible. 

It  is  not  uncommon  to  obtain  a  crop  of  20  or  26 
quintals  per  acre.  On  land  which  has  been  manured 
expressly  for  the  crop  I  have  known  the  quantity  to 
amount  to  40  quintals. 

Sometimes,  when  turnips  have  been  gathered  in  De- 
cember, auttmui-rye  is  sown  upon  the  land  j  but  the  soil 
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is  more  commonly  devoted  to  spriiig-grain,  for  the  growth 
of  which  it  is  well  prepared. 

The  nourishment  f^orded  to  the  soil  by  the  turnips 
left  in  it,  and  their  young  leaves,  is,  perhaps,  an  equiva- 
lent for  that  consumed  by  the  rest.  It  is  said  that  this 
method  does  not  impoverish  the  land. 

Turnips  are  not  veiy  nutritious  in  proportion  to  their 
bulk ;  but  they  furnish  agreeable  and  wholesome  food  for 
sheep  and  homed  cattle.  It  has  sometimes  been  thought 
that  turnips  have  given  an  unpleasant  flavour  to  the  nulk 
of  animals  fed  upon  them ;  but  this  must  have  arisen  from 
a  decayed  state  of  the  turnips  themselves,  or  their  leaves; 
otherwise  the  butter  made  with  such  milk  has  a  flavour 
equal  to  that  made  from  the  milk  of  cows  fed  upon  grass. 
Turnips  seem  to  be  adapted  to  increase  the  quantity  of 
milk  rather  than  of  fat,  though  in  England  great  num- 
bers of  cattle  are  fattened  on  them.  It  is  reckoned  that 
an  ox  should  have  per  day  a  third  of  his  weight 
of  turnips.  For  the  feed  of  cows,  I  consider  100  lbs.  of 
turnips  equivalent  to  22  lbs.  of  hay.  The  veiy  large 
Enghsh  turnips  contain  a  smaller  quantity  of  nutriment 
in  the  same  weight. 

There  is  a  variety  of  this  vegetable  called  the  stubble 
turnip :  it  is  closely  allied  to  the  common  turnip  both  in 
its  nature  and  mode  of  cultivation.  It  is  sometimes 
sown  on  rye-stubble,  but  more  frequently  on  the 
fallow.  The  smallness  of  these  turnips  renders  them  too 
costly  to  allow  them  to  be  used  for  feeding  cattle ;  but 
they  are  in  request  as  an  agreeable  dish,  and  fetch  a  high 
price.  The  cultivation  of  these  turnips  is  very  profitable 
to  the  small  farmer,  who  cultivates  them  with  the  help  of 
his  family,  and  cleans  them  for  sale ;  but  they  are  pro- 
portionably  disadvantageous  to  the  large  proprietor ;  it 
has  not  even  been  found  advantageous  to  raise  them  for 
home  consumption.  It  is  not  true  that  these  turnips  re- 
quire a  peculiar  kind  of  soil,  to  be  met  with  in  certain 
localities  only ;  every  clayey  sand  which  is  light,  clean, 
and  well  stored  with  old  nutritive  matter,  agrees  with 
them  perfectly  well. 
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Turnip-seed  should  not  be  gathered  from  plants  which 
have  been  in  the  ground  all  the  winter,  and  flowered  early 
in  spring ;  at  all  events,  this  should  not  be  done  many 
times  in  succession ;  for  the  turnips  vnll  then  become 
smaller  and  smaller,  and  ultimately  quite  insignificant  in 
size ;  so  that,  like  rape  cultivated  for  the  extraction  of  oil, 
they  will  soon  acquire  a  mere  cylindrical  root.  On  the 
other  hand,  the  disposition  to  produce  large  turnips  is 
transmitted  through  the  seed  when,  in  addition  to  other 
favourable  circumstances,  it  is  collected  from  turnips 
of  the  largest  size,  which  have  been  chosen  for  the 
purpose,  preserved  from  cold  in  winter  in  pits  or  cellars, 
and  replanted  in  spring.  It  has,  however,  been  observed 
that  turnips  raised  from  such  seed  are  peculiarly  sensitive 
of  frost ;  and  in  England,  as  this  disposition  is  regarded 
with  considerable  apprehension,  the  seed  is  from  time  to 
time  collected  from  turnips  which  have  been  sown  late  in 
the  season,  and  passed  the  winter  in  the  ground,  after 
having  been  careiully  hoed. 

Attempts  have  also  been  made  to  sow  turnips  with  late 
tares,  the  latter  having  been  sovm  in  drills  and  har- 
rowed, and  then  cut  in  the  green  state.  It  is  said 
that  the  turnips  being  thus  cleared  of  weeds  yield  a  good 
crop.  This  may  have  happened  in  one  or  two  instances 
when  the  tares  have  been  accidentally  destroyed  by  an 
early  frost;  otherwise  I  should  fear  that  tares  cut 
while  young  would  shoot  up  again  too  strongly  to  leave 
the  necessary  room  for  the  turnips.  Buck-wheat  would 
be  better  adapted  than  tares  for  this  purpose. 

Tumipa  admiitiny  of  li^ansplantation. 
T/ie  Twndp'Cahhage. 

This  is  a  descendant  of  the  braadca  oleracea ;  botanists 
distinguish  by  the  name  of  napo  drasstca  that  particular 
variety  which  forms  its  root  under  ground,  and  is  usually 
cultivated  on  an  extensive  scale. 

This  variety  itself  is  divided  into  several  sub-varieties ; 
it  might,  indeed,  be  possible  to  produce  varieties  out  of 
number,  by  selecting  the  seed  of  plants  which  exhibit 
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peculiar  characters.  The  several  varieties  are  distin- 
guished by  their  colour,  which  in  some  is  perfectly 
white^  and  in  others  yellowish.  The  colour  is,  however, 
not  alwavs  permanent ;  so  that  yeUowish  phmts  are  often 
produced  from  seed  taken  from  a  white  one,  and  tnce 
versa.  They  differ  also  in  substance :  some  are  firm  and 
compact ;  others  soft  and  spongy.  These  latter  quali- 
ties are  more  permanent ;  they  continue  the  same  even 
when  the  colour  changes.  The  several  varieties  are  also 
distinguiflhed  by  external  appearance  by  their  base  and 
their  stem,  so  that  they  may  be  recognised  at  a  glance. 
These  differences,  however,  scarcely  admit  of  verbal  ex- 
planation, for  they  exist  not  in  kind  but  in  degree. 

The  kind  of  turnip  so  much  prized  in  England  under 
the  name  of  Swedish  turnip  or  rutabaga^  and  extensively 
cultivated  in  Germany,  is  also  a  variety  of  the  same 
species ;  its  character  can  be  distinguished  only  by  sight 
or  taste. 

Turnips  of  this  description  require  a  soil  more  argilla- 
ceous than  that  which  is  most  congenial  to  turnips  pro- 
perly so  called,  viz.,  those  which  do  not  admit  of  trans- 
plantation. This  is  particularly  the  case  with  the  heavier 
varieties,  which  are  usually  white.  On  a  dry  sandy  soil, 
they  remain  small,  and  yield  but  a  scanty  produce.  The 
more  porous  kinds  thnve  better  on  a  sandy  soil ;  but 
the  one  which  acconunodates  itself  best  to  such  land  is 
the  Swedish  turnip.  The  advantage  of  this  plant  mainly 
consists  in  its  thriving  on  such  a  soil,  and,  moreover, 
attaining  a  considerable  size ;  we  must,  however,  observe 
in  addition  that  it  is  sweeter  and  more  agreeable  to  the 
taste  than  the  other  varieties.  Otherwise,  I  do  not  think 
that  it  is  so  nutritious  as  the  more  compact  and  usually 
white  variety,  though  the  latter  is  too  hard  to  be  used  for 
domestic  purposes.  For  strong  land,  I  should  recom- 
mend the  cultivation  of  this  variety,  but  on  light  land, 
that  of  the  rutabaga,  because  it  yields  a  larger  produce. 

Many  gardeners  have  maintained  that  the  rutabaga  is 
identical  with  the  yellow  turnip-cabbage,  which  has  been 
so  long  known ;  but  the  former  is  distinguished  by  its 
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taste,  and,  in  an  economical  point  of  view,  chiefly  by 
thriving  on  sandy  soils,  and  resisting  fix)st  well ;  whereas 
the  yellow  turnip-cabbage  is  the  most  delicate  of  all 
plants  of  this  kind. 

The  mode  of  cultivation  is  the  same  for  all  these  varie- 
ties. When  the  soil  is  not  already  well  stored  with  nutri- 
ment, it  must  be  strongly  manured,  and  the  dung  well 
mixed  by  two  ploughings  at  the  least. 

The  seed  is  sown  either  on  the  spot  where  the  plants 
are  to  attain  their  full  growth,  or  in  seed-beds,  from 
which  they  are  afterwards  to  be  removed  to  the  place 
prepared  for  them :  they  bear  transplanting  very  well. 

In  the  former  case  the  sowing  takes  place  from 
the  middle  of  May  to  the  middle,  or,  if  necessary, 
to  the  end,  of  June.  It  is  not  advisable  to  sow 
earUer,  for  the  plants  will  then  be  inclined  to 
run  to  seed  in  autumn,  and  the  roots  to  become 
woody.*  If,  however,  transplanting  be  preferred,  it  is 
better  to  sow  as  early  as  April,  for  the  plants  are  much 
retarded  by  transplantation.  They  thrive  particularly 
well  when  sown  or  planted  on  ridges,  but  it  is  then 
somewhat  more  difficult  to  keep  them  dear  of  weeds.  In 
other  cases,  they  are  cultivated  with  the  horse-hoe,  and 
afterwards  earthed  up,  but  only  to  a  slight  extent ;  other- 
wise, the  mould  would  cover  their  leaves.  Towards  the 
middle  of  September  they  may  be  stripped  of  their  leaves, 
and  will  thus  yield  an  abundant  supply  of  fodder. 

Turnips  of  this  class,  especially  the  rutabe^as,  are  more 
capable  than  the  others  of  resisting  the  effects  of  cold ; 
the  best  mode  of  keeping  them  would  be  to  leave  them  in 
the  ground  after  it  had  been  well  drained,  were  it  not  that 
they  show  themselves  above  the  surface,  and  are  in  conse- 
quence very  liable,  when  left  in  the  field,  to  be  taken  up 
by  men,  or  devoured  by  animals,  both  wild  and  domestic. 

*  I  know  not  how  to  designate  in  any  other  manner  the  state  which  the 
turnips  assume  when  the  formation  of  hollow  cells  takes  place,  and  the  diminu- 
tion of  fluid  matter  causes  the  fibres  to  become  more  dosdy  packed.  Our 
peasants  denote  this  state  by  the  epithet  coriace.— Fbbnoh  Tbans. 

Q  Q  2 
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When  they  are  kept  in  store-houses,  or  in  heaps,  there  is 
more  fear  of  their  becoming  heated  and  putrefying,  than 
of  their  being  injured  by  fo)st.  They  are  not  easily  des- 
troyed by  cold :  they  stiU  continue  good  after  a  thaw, 
though  they  are  certainly  more  sensible  to  cold  in  this 
state  than  when  left  in  the  ground  with  all  their  roots ; 
and,  to  a  certain  extent,  continuing  to  vegetate.  When 
collected  in  pits  or  cellars,  they  are  very  likely  to  rot. 

That  poZn  of  the  crop  which  remaLos  unLsumed  at 
the  beginning  of  the  new  year  may  be  most  advan- 
tageoudy  deposited  in  bams  or  store-houses,  arranged  in 
layers  separated  by  straw :  there  will  then  be  no  fear  of 
injury  from  frost. 

The  produce  of  those  varieties  of  the  turnip  which  bear 
transplanting,  and  especially  of  the  Swedish  variety,  is, 
when  no  accidents  interfere  with  it,  greater  perhaps  than 
that  of  any  other  vegetable  of  this  description.  I  have 
myself  gathered  from  land  not  perfectly  manured,  as  much 
as  240  scheflfels  (full  measure)  per  acre :  the  weight  of 
this  is  about  24,000  lbs.,  exclusive  of  the  leaves.  But 
I  have  also  met  with  frequent  failures  in  the  culture  of 
these  turnips,  and  have  seen  them  injured  by  plant-lice, 
by  the  caterpillar  which  attacks  the  cabbage,  and  also  by 
that  which  attacks  rye.  The  last-mentioned  insect  is 
particularly  fond  of  this  plant;  and,  in  1810,  in  con- 
sequence of  the  drought  which  took  place  at  the  end  of 
the  summer,  it  attacked  all  the  plants  of  this  description. 
The  attacks  of  insects  render  the  cultivation  of  these 
vegetables  much  more  precarious  than  that  of  potatoes 
or  beet. 

According  to  the  analyses  of  Einhof,  the  quantity  of 
nutriment  in  the  Swedish  turnip  is,  to  that  of  the  common 
turnip,  as  15  to  12,  a  result  which  is  in  accordance  with 
those  of  experiments  made  on  the  fattening  of  cattle  with 
these  vegetables :  compared  with  that  of  potatoes  it  is  as 
16  to  25. 

Plants  of  this  class  are  eaten  with  avidity  by  cattle  of 
all  kinds,  and  have  great  influence  on  the  secretion  of 
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milk.  When  not  in  a  state  of  putrefaction  they  do  not 
impart  an  unpleasant  flavour  to  the  milk. 

These  considerations  speak  loudly  in  favour  of  the  cul- 
tivation of  the  vegetables  under  consideration,  provided, 
however,  we  do  not  place  our  whole  reliance  upon  them ; 
for  it  must  be  remembered  that  they  are  liable  to  accidents. 

The  turnip-cabbage,  distinguished  in  botanical  language 
by  the  name  of  Brasaica  oleracea ;  var.  yonffyladea,  also 
belongs  to  the  same  family.  Several  varieties  of  it  are 
cultivated  in  gardens :  it  is  better  adapted  for  culinary 
purposes  than  to  furnish  food  for  live-stock.      Some 

{)ersons  reconunend  its  cultivation  as  a  field  crop  for  this 
atter  purpose,  because  it  is  easily  gathered  and  cleaned 
during  winter,  its  turnip  being  wholly  formed  above 
ground.  I  have  seen  a  variety  whose  turnip  was  more 
cylindrical,  some  of  the  plants  bearing  small  heads  of 
cabbage.  This  must  certainly  have  been  a  cross  between 
the  common  cabbage  and  the  turnip  cabbage. 

With  regard  to  cultivation  this  plant  does  not  differ 
from  those  already  spoken  of;  but  it  requires  a  strong 
soil,  well  manured,  and  particularly  well  cultivated; 
the  same  kind  of  soil,  in  short,  as  that  required  for 
cabbages. 

Common  Bed  and  White  Cabbage  {Bramca  oleracea  ; 

var.  Capitaia). 

There  are  several  varieties  of  this  plant :  I  do  not  here 
speak  of  those  which  are  cultivated  in  gardens,  but  of  the 
common  smooth  cabbage.  This  latter  also  exhibits  con- 
siderable diversity  in  form,  size,  and  colour :  it  is  either 
white,  red,  or  tinged  with  a  mixture  of  both  colours :  in 
shape  it  is  sometimes  flattened,  sometimes  tapering  to  a 
point :  in  the  latter  case  it  is  called  the  wgat-loaf  cabbage. 
There  are  some  kinds  of  cabbage  which,  when  cultivated 
on  a  proper  soil  and  with  due  attention,  will  form  heads 
weighing  from  20  to  80  lbs. :  it  is  said,  indeed,  that  their 
weight  sometimes  amounts  to  80  lbs.  Other  kinds,  and 
particularly  the  sugar-loaf  cabbage,  seldom  weigh  more 
than  3  or  4  lbs. ;  though  some  heads  i^y  attain  the 
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weight  of  6  or  7  lbs.  Many  persons  look  upon  those 
kinds  of  cabbage  which  grow  to  a  large  size  as  highly 
advantageous,  and  are  even  at  a  loss  to  imagine  why  cul- 
tivators in  general  rest  contented  with  the  smaller  kinds. 
But  any  one  who  is  practically  acquainted  with  the  two 
varieties,  and  examines  them  with  due  consideration,  will 
certainly  give  the  preference  to  the  smaller.  The  lai^e 
cabbage  not  only  requires  a  veiy  rich  soil,  but  a  proper 
regulation  of  the  interspaces,  to  the  width  of  four  feet  in 
all  directions  for  the  veiy  largest,  and  three  feet  for  the 
next  in  size :  consequently,  only  nine  plants  of  the  form^ 
and  sixteen  of  the  latter  can  be  grown  on  a  square  perch. 
The  small  variety,  particularly  the  sugar-loaf  cabbage, 
succeeds  admirably  well  in  rows  placed  at  intervals  of  two 
feet,  the  plants  being  set  six  inches  apart  in  the  rows ;  so 
that  64  plants  grow  on  a  square  perch.  It  is  almost  sure 
to  attain  its  full  development,  while  the  other  often  remains 
weak  and  sickly :  it  also  becomes  more  compact,  and  is 
more  easily  preserved.  As  cabbage  plants,  even  when 
treated  with  the  greatest  care  and  in  a  state  of  active 
vegetation,  are  Uable  to  be  destroyed  by  the  larvae  of  the 
cockchafer  and  the  mole  cricket,  there  remains  a  large 
vacant  space  on  the  ground  when  a  plant  of  the  larger 
variety  disappears  from  this  cause ;  whereas,  among  those 
which  are  planted  at  small  distances,  the  loss  of  an  indi- 
vidual plant  is  scarcely  noticed. 

The  cabbage  requires  a  clayey  soil  in  excellent  condi- 
tion, or  well  impregnated  with  humus,  and  in  a  damp 
situation.  This  ar^aceous  soil  must  be  carefolly  and 
repeatedly  mingled  with  warm  and  active  manures ;  and, 
if  possible,  before  the  last  ploughing,  sheep  should  be 
penned  on  it,  or  it  should  be  watered  with  drainings  from 
the  stable.  But  even  rich  soils  well  suppUed  with  humus, 
require  manuring  before  they  are  used  for  raising  cabbages; 
the  manure  is,  however,  mtended  to  act  rather  as  a 
solvent  than  as  a  source  of  nourishment.  In  treating  of 
the  culture  of  hoed  crops  in  general,  we  have  said  all  that 
is  necessary  on  the  rearing  and  transplantation  of  the 
seedlings.    Cabbages  may  also  be  sown  on  the  spot  which 
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they  are  to  occapy  during  the  whole  time  of  their  growth, 
the  supernumerary  plants  being  removed  by  hoeing :  but 
this  method  is  scarcely  practicable  excepting  on  very  clean 
land.  Great  care  must  be  taken  to  raise  the  seedhngs  in 
good  time,  so  that  the  transplanting  may  be  performed  in 
May,  during  favourable  weather. 

Cabbages  must  be  cultivated  with  the  horse-hoe,  and 
then  earthed  up  at  different  times,  until  their  leaves  cover 
the  whole  surface  of  the  ground.  It  is  sometimes  neces- 
sary to  cultivate  the  soil  quite  close  to  the  plants,  and 
.  destroy  weeds  with  the  hand-hoe. 

The  cabbage  may  without  injury  be  stripped  of  its 
leaves  as  soon  as  it  begins  to  shed  them,  but  not  before. 
When  tins  has  been  done,  it  is  useful  to  earth  it  up  again; 
new  leaves  will  then  be  put  forth. 

The  heads  are  plucked  or  cut  towards  the  end  of 
October ;  sometimes  even  later.  If,  however,  in  conse- 
quence of  wet  weather,  they  should  begin  to  break,  the 
gathering  must  take  place  earUer  in  the  season.  The 
stump  is  left  standing  together  with  the  outer  leaves,  or 
the  stem,  which  are  afterwards  taken  as  they  are  wanted 
to  feed  the  cattle.  When  there  is  a  great  aoundance  of 
these  stumps,  they  may  be  consumed  on  the  ground  by 
the  cattle. 

There  is  perhaps  no  other  plant  whose  produce  is  so 
great  as  that  of  the  cabbage  when  grown  on  a  soil  adapted 
to  its  nature.  Crops  have  been  obtained  of  which  the 
heads  alone  weighed  more  than  500  quintals  per  acre : 
300  quintals  per  acre  is  by  no  means  extraordraarv.  The 
cabbage  is  usually  cultivated  for  sale,  and  may  indeed  be 
sold  to  great  advantage  by  cultivators  who  possess  land 
well  suited  to  its  growth,  and  situated  in  countries  where 
it  is  not  abundant.  But  the  cabbage  may  also  be 
advantageously  cultivated  solely  as  food  for  cattle,  pro- 
vided the  soil  be  well-adapted  to  it ;  notwithstanding 
that  six  quintals  of  cabbage  are  required  to  furnish  as 
much  nutriment  as  one  quintal  of  hay,  or  two  quintals  of 
potatoes.  When  given  in  abundance,  cabbages  are  well 
adapted  for  fattening  cattle  of  all  kin^^  and  produce 
large  quantities  of  nulk,    If  the  rotten  l^Uca  >>e  thro^'ra 


608  KEPRODUCTION. 

away,  milk  and  butter  thue  produced  will  have  a  pleasant 
grassy  flavour.  Cabbages  are  considered  very  useful  for 
ewes  which  have  lambed. 

According  to  the  mean  of  my  experiments,  an  ox  which 
is  being  fattened  consimies  (per  day)  from  150  to  180  lbs. 
of  cabbages ;  a  sheep,  12  lbs. 

But  the  cabbage  is  very  difficult  to  preserve  during 
winter.  For  even  when,  by  exposure  in  the  open  field,  it 
has  been  attacked  by  frost  in  all  its  parts,  and  is  yet  not 
spoiled  when  the  thaw  comes  on,  it  nevertheless  suffers 
considerable  loss  by  the  rotting  of  its  outer  leaves.  It 
cannot  be  kept  in  cellars  or  warm  places,  for  it  soon  rots 
there.  The  best  mode  is  to  leave  it  on  its  stem,  to  be 
taken  when  wanted ;  endeavouring,  however,  to  have  it 
consumed  in  the  early  part  of  the  winter.  Making  it  into 
sauT  kraut  for  cattle  is  a  very  good  plan,  but  very  tedious, 
and  incapable  of  application  on  a  large  scale. 

The  cabbage  is  exposed  to  various  accidents :  to  plant- 
Uce  in  its  infancy :  to  honey-dew ;  after  which  it  is  again 
attacked  by  another  species  of  plant-lice :  to  worms  which 
attack  its  roots  :  and  to  caterpillars  which  attadi  them- 
selves to  its  leaves  and  devour  them,  sometimes  com- 
pletely destro3dng  the  plant.  These  various  enemies  do 
not,  however,  wage  war  upon  it  to  so  great  an  extent  in 
the  open  field  as  in  gardens. 

CarfoU. 

The  culture  of  this  plant  for  feeding  cattle  is  practised 
not  only  in  England  and  Belgium,  but  also  in  various 
parts  of  Germany,  and  acknowledged  to  be  very  advan- 
tageous, provided  the  necessaiy  care  and  labour  can  be 
bestowed  upon  it.  The  care  required  is,  however,  greater 
than  that  which  is  requisite  for  any  other  plant  of  this 
kind. 

There  are  several  varieties  of  the  carrot,  but  they  are 
distinguished  from  one  another  merely  by  size  and  colour. 
The  smaller  kinds,  usually  sown  in  gardens  or  hot-beds 
for  the  sake  of  obtaining  an  early  crop,  are  not  looked 
upon  as  well  adapted  for  the  purposes  of  agricultiure;  for 
which,  on  the  contrary,  those  varieties  are  most  in  request 
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which  are  disposed  to  grow  very  thick  and  long.  Some 
carrots  are  of  an  orange  colour ;  others  of  a  pale  yellow : 
the  largest  that  I  have  seen  have  been  of  the  latter  kind. 

Carrots  require  a  Ught,  and  therefore  a  sandy,  soil ;  but 
it  must  be  fertile  to  the  depth  of  at  least  a  foot.  When 
this  latter  condition  is  folfiUed,  carrots  will  thrive  very 
well,  even  though  the  field  should  be  cut  off  from  all 
access  of  moisture. 

A  soil  of  this  description  requires  no  further  cultiva- 
tion with  the  plough.  If  it  has  been  once  ploughed  to 
the  depth  of  a  foot,  an  operation  which  cannot  be  better 
performed  than  with  a  double  plough,  it  will  be  in  a  state 
of  sufficient  preparation.  The  sott  must,  however,  be 
perfectly  free  from  dog's-grass,  and  all  other  weeds  which 
multiply  by  their  roots.  If  this  be  not  the  case,  the 
weeds  must  be  destroyed  by  two  or  three  superficial 
ploughings.  It  is  for  this  reason  that  carrots  are  often 
cultivated  after  other  weeded  crops,  by  which  the  soil 
has  been  already  cleaned.  The  deep  ploughing  is  given 
and  the  soil  completely  prepared  in  autumn,  in  order  that 
it  may  sink  down  during  winter,  and  the  seed  be  sown  as 
early  as  possible,  even  before  the  winter  is  over,  and 
while  the  snow  remains  on  the  ground. 

If  the  soil  be  still  rich  in  nutritive  matter,  it  will  not 
require  manuring ;  but  if  it  be  exhausted,  the  sparing  of 
manure  is  a  false  economy,  for  it  will  occasion  a  consider- 
able diminution  of  the  crop,  even  though  the  labour  of 
cultivation  may  be  the  same.  After  sowing,  a  quantity 
of  dung,  either  very  rotten,  or  else  tenacious  and  full  <rf 
straw,  must  be  spread  on  the  soil ;  when  the  carrots 
spring  up,  the  residue  of  this  dung  must  be  removed 
with  the  rake.  Many  cultivators  have  found  this  method 
perfectly  successful. 

The  sowing  of  carrots  is  attended  with  some  difficulty, 
for  the  seed  is  much  disposed  to  stick  together.  It  must, 
therefore,  be  forcibly  rubbed  between  the  hands ;  other- 
wise it  will  fall  in  lumps.  But  even  after  this  trituration, 
the  grains  will  sometimes  remain  adhering  to  one 
another :  the  best  mode  of  proceeding  in  such  a  case  is 
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to  mix  them  with  wood  shavings,  rub  them  well  together, 
and  then  sow  them.  The  quantity  of  seed  is  3^  lbs.  per 
acre ;  this  will  certainly  be  sufficient  if  it  be  well  spread. 

The  cultivation  of  carrots  is  certainly  much  facilitated 
by  drilling:  but  I  have  always  found  this  operation 
difficult,  on  account  of  the  disposition  which  the  seed  has 
to  stick  together.  The  young  plants  thus  sown  grow 
in  tufts  very  close  together,  and  the  thinning  of  &em 
occasions  a  great  deal  of  trouble. 

The  seed  must  be  but  very  slightly  covered.  In  wet 
weather,  it  will  penetrate  the  ground  spontaneously :  in 
dry  weather,  the  soil  is  first  harrowed,  then  the  seed  is 
sown,  and  lastly,  the  roller  is  passed  over  the  surface. 

The  seed  remains  a  long  time  in  the  ground  before  it 
springs  up,  especially  when  its  genmnation  is  not  {avoin:ed 
by  warm  and  damp  weather ;  the  young  plants  then  grow 
up  in  a  very  weak  state.  In  such  acase  the  soil  becomes 
covered  with  weeds  before  the  plants  make  their  appear- 
ance,* and  the  destruction  of  these  weeds  is  absolutely 
necessary. 

Some  cultivators  have  succeeded  in  almost  wholly 
superseding  this  labour  by  means  of  harrowing ;  but  they 
must  have  been  peculiarly  fortunate  in  choosing  the  pre- 
cise moment  when  the  weeds  could  be  completely  de- 
stroyed by  this  operation,  without  injury  to  the  young 
plants  just  emerging  from  their  seed. 

When  the  carrots  show  themselves  by  their  cut  leaves, 
it  is  indispensably  necessary  to  rake,  hoe,  and  thin  them: 
the  hoeing  must  be  repeated  twice  at  least.  By  the  first 
operation  the  carrots  are  left  somewhat  too  dose  together; 
but,  by  the  second,  they  must  be  thinned  till  they  are  at 

*  To  avoid  this  inconyenience,  and  gain  more  time  for  preparing  the  soil  in- 
tended for  the  carrots,  I  am  in  the  habit  of  spreading  the  seed  (after  It  has  been 
nibbed  between  the  hands  In  the  manner  abore  described,  and  ndzed  with 
shayings)  on  a  table  in  a  warm  place,  but  protected  from  the  direct  rays  of  tibe 
inn.  It  is  then  constantly  watered  with  stsble^rainlags,  for  8  or  10  days,  in 
order  that  it  may  be  ready  to  germinate  as  soon  as  It  la  pat  into  the  ground. 
To  prevent  the  upper  portion  of  the  seed  thus  spread  oat  from  drying  too 
quickly,  and  becoming  deteriorated,  instead  of  germinating,  I  cover  II  with  a 
small  qnantity  of  ashes,  by  which  means  the  moistoie  is  more  completely  re* 
talned.  I  also  take  care  to  keep  the  seed  constantly  moistened  up  to  the  time 
when  tt  Is  put  Into  the  gnmnd,  and  then  to  cover  It  np.— Fbshob  Tbahb. 
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least  nine  inches  apart.  It  is  almost  incredible  to  what 
an  extent  the  success  of  the  carrots  depends  on  the  per- 
formance of  this  operation.  I  have  repeatedly  made  a 
tomparative  experiment,  and  seen  others  do  the  same,  by 
treating  one  half  of  a  field  according  to  the  gardener  s 
method,  that  is  to  say,  first  pulling  up  the  weeds  and 
then  a  portion  of  the  carrots  to  thin  them— and  hoeing 
the  other  half  at  the  proper  time.  The  portion  treated 
by  this  latter  method  yielded  at  least  three  times  as  much 
as  the  other.  But  the  hoeing  of  carrots  requires  practice 
and  attention,  and  therefore  renders  their  cultivation  diffi- 
cult and  costly. 

It  is,  however,  worth  the  trouble;  for,  by  means  of 
it,  the  crop  of  carrots  may  be  made  to  amount  to  300 
scheffels  per  acre,  and  even  more. 

If  it  be  impossible  to  devote  so  much  attention  to  the 
cultivation  of  the  carrots,  we  must  content  ourselves  with 
smaller  produce.  In  such  a  case,  it  is  better  to  sow  them 
amongst  some  other  plant,  and  take  them  as  a  second 
crop :  they  are  well  adapted  for  this  purpose,  since  they 
do  not  spread  till  the  latter  part  of  summer.  They 
are  usually  sown  among  poppies,  which  are  removed  in 
tolerably  good  time.  After  poppies,  early  flax  is  best 
adapted  for  sowing  with  carrots,  because,  when  pulled 
up,  it  leaves  the  soil  dean  and  light  for  them.  It  is 
also  said  that  carrots  may  be  sown  amongst  rye :  but 
if  so,  it  must  be  necessary  to  hoe  the  stubble  immediately 
after  harvest,  in  order  to  remove  it ;  and  leave  to  the 
carrots  a  sufficiency  of  room  and  a  lightened  soil.  This 
operation  is  required  in  so  busy  a  season  that  I  have  not 
yet  been  able  even  to  try  it :  if  it  were  omitted,  the 
carrots  would  certainly  fail.  It  will  be  understood  that 
carrots  sown  amongst  other  plants  require  a  richer  soil 
t  han  whensown  by  themselves. 

The  leaves  of  carrots  are  cut  at  Michaelmas  ;  but  cattle 
do  not  like  them ;  they  even  prefer  potato  haulm. 

Carrots  are  best  taken  up  with  an  iron  fork :  the 
leaves  are  usually  cut  with  a  scj^he.  Some  persons  say 
that  they  keep  better  when  the  tops  are  removed  by 
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twisting.  It  is  certainly  at  the  point  of  separation  that 
caJhrots  usually  begin  to  rot :  it  is,  therefore,  proper  to 
allow  this  part  to  dry  and  cicatrize  before  the  carrots  are 
taken  to  the  store  in  which  they  are  to  be  kept  during  the 
winter.  It  is  advisable  also  to  leave  the  carrots  for  a 
certain  time  on  the  ground,  in  small  heaps,  in  order  that 
they  may  be  washed  by  rain. 

Carrots  are  not  injured  by  moderate  frost ;  but,  when 
severely  attacked  by  it,  they  are  very  apt  to.  rot  after  a 
thaw.  On  the  other  hand,  when  they  are  put  in 
large  heaps  and  kept  very  warm,  they  soon  ferment  and 
rot.  It  is,  therefore,  somewhat  difficult  to  keep  them 
during  winter.  The  safest  method  is  to  place  them  in 
layers  alternating  with  straw,  either  in  cellars,  or  in  stacks 
or  heaps,  which,  on  the  approach  of  severe  cold,  are 
covered  with  straw  and  then  with  earth,  in  the  same 
manner  as  potatoes ;  care  must  be  taken  to  admit  the  air 
as  soon  as  the  weather  becomes  mild.  When  carrots 
are  kept  in  pits,  it  is  not  safe  to  put  more  than  a  few 
bushek  together. 

Carrots  afford  excellent  nourishment  for  all  kinds  of 
live  stock.  For  this  purpose  they  are  better  than  any 
kind  of  turnip,  and,  according  to  the  experience  of  many 
agriculturists,  they  agree  very  well  with  pigs :  they  are 
even  somewhat  superior  to  potatoes,  which,  nevertheless, 
contain  a  great  quantity  of  solid  food.  In  my  part  of  the 
country,  they  are  regarded  as  absolutely  the  best  food  that 
can  be  given  to  pigs.  An  anonymous  writer  in  the ''  German 
Agricultural  Gazette,''  has  lately  maintained  that  carrots 
are  injurious  to  the  formation  of  milk  in  homed  cattle. 
It  is  scarcely  conceivable  how  data  assumed  at  hazard 
could  produce  so  much  effect  as  those  of  the  author  in 
question  have  produced.  Other  persons,  however,  relying 
on  their  own  experience,  have  successfully  refuted  the 
assertion.  Carrots  have  a  UgUy  beneficial  effect  upon 
milk  I 

It  has  long  been  known  in  our  country  that  carrots  are 
eagerly  eaten  by  horses,  and  are  very  wholesome  for 
them;  in  consequence  of  which  they  have  been  adopted 


FODDER   PLANTS.  613 

as  a  remedy  for  horses  >vhich  have  been  overheated.  But, 
as  I  have  observed  in  the  first  vohime  of  my  "  English 
Agriculture,"  the  English,  and  particularly  the  Suffolk 
cultivators,  were  the  first  to  show  that  horses  may  be  kept 
in  fiill  vigour  for  six  months  upon  this  food,  although 
they  are  employed  in  the  most  kborious  occupation.  A 
horse  requires  70  or  80  lbs.  of  carrots  per  day,  besides 
8  lbs.  of  hay. 

The  Parmip. 

This  plant  requires  for  its  complete  success  a  soil  even 
richer  and  more  humid  than  that  required  for  the  carrot. 
Its  cultivation  is  almost  entirely  sinular  to  that  of  the 
carrot,  but  somewhat  easier;  for  the  parsnip  gains 
strength  more  quickly,  soon  puts  forth  its  large  leaves, 
and  is  not  so  easily  choked  by  weeds.  It  is  dso  more 
easily  drilled,  because  its  seed  is  more  uniform.  But  it 
absolutely  requires  thinning,  without  which  it  gains  but 
little  strength. 

On*  a  rich  soil  well  stored  with  humus,  the  produce  of 
the  parsnip  surpasses  even  that  of  the  carrot.  In  point 
of  nutritive  power  these  two  plants  are,  perhaps,  equal ; 
some  persons  even  think  that  the  parsnip  has  the  advan- 
tage in  this  respect. 

An  advantage  which  the  parsnip  possesses  over  all 
other  root-vegetables,  is  that,  when  left  in  the  ground,  it 
completely  withstands  the  attacks  of  frost,  so  that  it  may 
be  kept  for  spring  consumption.  It  therefore  deserves 
more  attention  than  it  has  hitherto  received.  Vide 
"  Annalen  des  Ackerbaues,''  bd.  iii.  s.  294. 

Parsnips,  as  well  as  carrots,  may  be  sown  amongst 
other  plants. 

The  abimdant  leaves  of  the  parsnip  are  very  grateful  to 
cattle,  and,  if  I  can  trust  the  limited  experiments  which 
I  have  made  upon  this  subject,  increase  the  secretion 
of  milk.  It  might,  therefore,  be  advantageous  to  culti- 
vate this  plant  merely  for  its  stalks,  which  always  grow 
again  after  being  cut^  and  take  root  almost  as  easily  as 
weeds. 
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Maize,  or  Indian  Corfi  {Zea  mats). 

This  plant  belongs  by  its  nature  to  the  cereal  grasses, 
and  by  its  cultivation  to  hoed  crops :  it  is  for  the  latter 
reason  that  we  treat  of  it  in  this  place. 

Maize  requires  a  warm  and  rich  soil,  the  former  quality 
being  requisite  in  proportion  to  the  coldness  of  the 
climate  in  which  the  plant  is  grown.  A  soil  which  is 
both  sandy  and  calcareous,  and  mixed  with  a  small 
quantity  of  argillaceous  matter,  is  better  adapted  for 
maize  than  a  tenacious  plastic  clay;  especially  if  the 
former  be  well  supplied  with  manure.  For  the  cultiva- 
tion of  this  plant,  the  land  should,  if  possible,  slope  to- 
wards the  south,  and  be  sheltered  from  the  north-west 
wind.  The  culture  of  maize  is  much  less  precarious  in 
southern  climates;  it  may,  however,  succeed  in  ours, 
provided  we  are  not  frightened  by .  failure  in  cold 
summers.  In  1805,  the  larger  variety  failed  altogether 
in  this  country,  and  the  smaller  scarcely  attained  maturity. 
In  1810,  the  cold  which  happened  towards  the  end  of 
summer  caused  the  maize  to  fail. 

The  varieties  of  maize  are  innumerable ;  but  they  aSre 
not  permanent,  and  easily  blend  one  into  the  other.  The 
colour  of  the  seed  is  particularly  changeable ;  but,  in  an 
economical  point  of  view,  this  appears  to  be  a  matter  of 
indifference :  diversity  of  size  is  of  more  consequence. 

The  maize  which  is  cultivated  in  the  southern  states  of 
North  America  grows  to  an  enormous  size.  In  one  ex- 
periment  made  with  this  variety,  some  seed  was  sown  in 
a  bed  which  was  situated  on  the  south  side  of  a  house, 
and  had  been  plentifully  manured  for  the  cultivation  of 
flowers.  The  maize  reached,  with  its  male  flowers,  the 
windows  of  the  second  story,  a  height  of  at  least  eighteen 
feet.  It  waa  a  magnificent  plant;  but  although  the 
summer  was  tolerably  warm,  not  a  single  grain  ripened. 
This  variety  is,  consequently,  quite  unfit  for  cultivation  in 
our  country. 

The  variety  most  frequently  cultivated  in  Europe  is 
that  called  the  large  maize :  when  successful;  it  yields  a 
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considerable  crop.  Lately  we  have  been  made  acquainted 
with  the  small  variety,  which,  under  the  names  of  qua- 
rantino^  einquantino,  sessantino^  and  forquetto,  is  culti- 
vated in  Italy  as  a  second  crop.  It  has  been  recom- 
mended for  cultivation  in  this  country,  because  it  may  be 
sown  late,  completes  its  vegetation  during  the  hottest 
season  of  the  year,  and  therefore  appears  weU  adapted 
for  cultivation  in  northern  climates.  But  according  to 
all  the  trials  which  have  been  made  of  this  variety  of 
maize,  its  produce  is  too  scanty  to  repay  the  trouble  of 
cultivating  it  as  a  separate  and  principal  crop.  It  easily 
mixes,  however,  with  the  larger  maize,  and  produces  a 
hybrid  variety,  which  appears  to  be  the  safest  and  best 
adapted  for  cultivation  in  our  cUmate,  though  we  must 
not  expect  it  to  yield  a  produce  equal  to  that  of  the  larger 
variety. 

Maize  requires  a  soil  carefully  and  deeply  cultivated, 
and  having  a  vegetable  stratum  well  stored  with  manure. 

It  must  not  be  sown  tiU  we  can  predict  with  some  con- 
fidence that  no  frosts  will  happen  after  it  has  come  up. 
In  this  country  much  apprehension  is  with  reason  enter- 
tained of  the  dangerous  days  of  the  middle  of  May,  and 
therefore  the  maize  is  sown  at  such  a  time  that  it  cannot 
come  up  till  after  that  season.  Some  persons  maintain 
that  maize  is  not  very  likely  to  be  injured  by  frosts  which 
may  attack  it  in  the  first  stage  of  its  growth  :  for  my 
part,  I  have  contmuaUy  seen  maize-plants  which  have 
been  seized  by  frost  remain  sickly,  dthough  they  have 
not  been  killed. 

Maize  is  cultivated  by  the  gardeners'  method,  with 
great  labour,  and  in  various  ways :  but  I  here  confine 
myself  to  describing  the  horse-hoe  cultivation,  the  only 
method  by  which  this  plant  can  be  adapted  to  large  rural 
undertakings. 

The  seed  may,  like  that  of  beans,  be  deposited  in  the 
row  by  means  of  a  bean-driU,  to  which  is  adapted 
a  cylinder,  proportioned  in  size  to  the  work  which 
it  is  to  execute,  and  the  size  of  the  maize  seed :  but  the 
furrow  must  have  very  little  depth,  not  exceeding  three 
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but  afterwards  hoed  and  thinned,  so  that  the  plants  may 
receive  a  second  hoe  cultivation,  and  be  slightly  earthed 
up.  The  drilling  machine  might,  however,  be  used  for 
this  purpose,  in  order  to  make  the  hoe  culture  practicable 
with  horse  implements.  The  maize  is  mown  close  to  the 
ground :  it  is  not  easily  dried,  but  is  well  adapted  for  use 
as  green  meat. 

In  these  warm  climates,  maize  is  cultivated  for  this 
purpose  as  a  second  crop ;  in  ours  it  would  be  only  in 
summers  and  autumns  like  those  of  1811  that  this  plant 
would  attain  sufficient  strength  and  size  when  sown  upon 
rye  stubble.  It  might,  however,  succeed  after  a  crop  of 
colza.  The  success  of  the  smaller  variety  would  be 
certain.  But  on  the  fallow,  or  the  hoed-crop  field,  maize 
would  be  as  appropriate  as  any  other  faUow  plant  intended 
for  fodder :  an  early  green  crop  might  also  be  previously 
raised  on  the  same  spot,  if  it  were  thought  desirable  to 
turn  the  land  to  the  greatest  possible  account.  The 
produce  of  maize  as  a  fodder  plant  would  probably  be 
equal  to  that  of  many  others  both  in  quantity  and  quality, 
especially  when  grovm  on  well  manured  sandy  soils ;  but 
I  am  not  acquaiated  with  any  exact  experiments  on  this 
subject.* 
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Common  purple  Clover.     {Trefolmn  Prateme,  var. 

Sativum,) 

It  has  long  been  known  to  agriculturists  that  this  kind 
of  clover,  which  is  preserved  in  our  country  only  by  culti- 
vation, is  different  both  in  nature  and  appearance  from 
that  which  grows  wild  in  our  meadows,  though  botanists 
have  always  regarded  them  as  the  same  species.  Botanists 
have,  however,  been  also  obliged  to  acknowledge  this  di- 
versity, for  they  have  noticed  a  difference  of  proportion  in 
the  structmre  of  the  several  parts  of  these  clovers. 

*  During  the  summen  of  1813  and  1814,  my  cows  in  Italy  were  frequently 
fed  upon  green  maize ;  and  my  people  constantly  obsenred  a  diminution  in  the 
quantity  of  milk,  when  cows  previously  fed  on  clorer  or  lucerne  were  put  on 
maize  diet.  IVforeover,  tiiis  plant  is  exhausting  even  when  mown  in  the  green 
state.— Frbkcu  Tsans. 
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But  the  clover  which  we  procure  from  seed  Ukewise 
comprises  two  distinct  varieties  at  least.  The  one  which 
has  been  hitherto  but  Uttle  cultivated  in  our  country,  but 
is  elsewhere  known  by  the  name  oi  green  clover^  is  charac- 
terized by  slower  vegetation,  greater  strength  and  abun- 
dance of  leaves,  and  a  larger  proportion  of  the  green  parts 
to  the  flowers.  It  flowers  later,  attains  greater  height 
and  strength  before  it  ripens,  and  may  therefore  be  left 
standing  for  a  longer  time;  whereas  common  clover 
flowers  more  quickly,  and  may  be  mown  earlier,  if  we  do 
not  wish  to  wait  tiU  it  becomes  hardened  by  perfecting 
its  seed.  I  have  had  the  former  kind  in  my  possession, 
but  it  was  accidentally  destroyed.  I  have  now  got  a  new 
sample,  and  intend  to  make  more  accurate  observations 
on  it.  According  to  the  statement  of  those  who  are 
acquainted  with  its  properties,  this  kind  of  clover  is  very 
useful,  especially  for  stall-feeding  cattle,  because  it  retains 
its  nutritious  matter  longer  than  common  clover,  and 
grows  to  a  larger  size. 

Clover  is  said  to  thrive  on  all  soils,  even  those  of  a 
sandy  nature,  provided  it  be  well  supplied  with  manure. 
This  is  true ;  clover  will  grow  even  on  soils  containing 
eighty  per  cent,  of  sand,  provided  they  are  well  stored 
with  nutriment,  ploughed  deeply,  and  cleared  of  weeds, 
at  least  of  the  perennial  species:  provided  also,  that 
the  land  be  in  a  low  situation,  or  the  growth  of  the 
clover  be  favoured  by  a  wet  summer.  By  careful  cultiva- 
tion, land  of  this  description  may  be  made  to  produce 
very  fine  clover,  if  the  weather  be  not  unfavourable.  But 
on  soils  which  contain  a  greater  quantity  of  clay,  and  are 
at  the  same  time  calcareous,  clover  requires  less  careful 
cultivation,  and  in  dry  seasons  is  mucn  less  precarious. 
At  all  events,  there  is  no  reason  to  fear  that  clover  grown 
on  such  soils  will  dry  down  to  its  very  root.  On  a  marly 
and  vigorous  soil  clover  is,  as  it  were,  in  its  native  abode ; 
nothing  is  required  beyond  the  spreading  of  the  seed: 
the  clover  gets  the  better  of  all  the  plants  that  grow  around 
it.  But  on  a  sandy  soil,  totally  destitute  of  lime,  and 
somewhat  disposed  to  acidity,  it  is  necessary  to  remove 
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be  threshed  as  easily  as  other  grain  plants ;  those  ears 
which  are  intended  to  furnish  seed  for  sowing  should  be 
emptied  by  hand,  to  prevent  the  seed  from  being  injured. 

The  straw  which  has  been  left  standing  must  next  be 
cut  off  above  the  root ;  if  not  wanted  for  any  other  pur- 
pose, it  will  furnish  very  excellent  fodder.  It  is  said  that 
syrup  may  be  prepared  from  the  stems  of  maize  as  well 
as  from  the  grain  of  the  ear.  Some  say  that  the  best 
mode  of  turning  the  stems  to  account  is  to  reduce  them 
to  ashes,  for  the  sake  of  their  potash,  of  which  they  con- 
tain a  considerable  (quantity. 

The  grain  of  maize  affords  very  substantial  nourish- 
ment. In  many  countries  it  forms  the  principal  food  of 
man,  even  without  being  made  into  bread :  it  is  not  fit 
for  this  latter  purpose  unless  it  be  mixed  with  other 
grain.  In  some  countries  it  is  used  solely  for  feeding 
cattle,  and  is  considered  to  be  the  most  efficient  of  all 
kinds  of  food  that  can  be  employed  for  fattening  domestic 
animals  of  all  kinds.  In  almost  aU  places  where  it  is 
cultivated  on  a  small  scale,  its  efficacy  in  fattening  poultry 
is  well  known ;  it  is  given  to  the  poultry  either  whole, 
macerated,  cooked,  or  ground.  The  unthreshed  ears  are 
often  ^ven  to  pigs ;  maize  which  has  not  attained  its  frill 
matunty  may  always  be  advantageously  used  in  this 
manner. 

As  maize  requires  thinning  to  a  certain  width,  it  is 
often  considered  desirable  to  grow  some  other  plant  which 
rises  but  little  above  ground  in  the  intermediate  spaces. 
Beet  is  generally  chosen  for  this  purpose,  and  sown  as  soon 
as  the  maize  has  been  earthed  up.  I  must  say,  however,  as 
the  result  of  my  own  experience,  that  the  beet  which  I 
have  obtaiaed  in  this  manner  has  always  been  small,  and 
has  ill  repaid  the  labour  bestowed  upon  it.  I  have  de- 
rived mucn  greater  advantage  from  sowing  small  haricots 
at  the  same  time  and  in  the  same  rows  with  the  maize. 
Dr.  Burger  has  contrived  a  modification  of  the  bean-drill, 
which  is  very  convenient  for  executing  this  double  sowing. 
The  box  containing  the  seed  is  divided  into  two  parts  by  a 
partition,  and  the  cylinder  has  holes  adapted  to  the  size 
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of  the  maize  on  one  side^  and  of  the  beans  on  the  other, 
so  that  the  machine  sows  maize  and  haricots  alternately, 
when  these  seeds  are  deposited  in  the  spaces  intended  for 
them.  The  seed  will  not  indeed  be  distributed  with 
perfect  regularity,  but  the  plants  may  easily  be  thinned 
to  the  proper  distance  by  the  use  of  the  hoe. 

I  have  not  thought  proper  to  dilate  largely  on  the  cul- 
ture of  maize,  because  we  have  recently  been  furnished 
with  two  complete  works  on  this  subject,  viz.,  the  com- 
plete, ingenious,  and  admirable  treatise  of  Dr.  Burger— 
^*Ueberdie  Ctdtur  und Benutsmng  de%  Mais;  Wien,  1809 
("  On  the  Culture  and  Application  of  Maize  ]  Vienna, 
1809'*) ;  and  "  Amoeimng  zum  Anbau  tend  zur  Bermtzung 
dee  MaiSy  beaonders  im  Nordlichen  IfeutscAlande  und  den 
Preussichen  Staaten;  nach  eigenen  JBrfahrangen^  von  Hof- 
prediger  Schregel  zu  ScAwedt"  ("Directions  concerning 
the  CSulture  and  Application  of  Maize,  particularly  in 
Northern  Germany  and  the  Prussian  States;  compiled 
from  personal  experience,  by  Schregel,  Court-chaplain  of 
Schwedt*').  The  latter  work  has  been  printed  both  in 
the  ninth  volume  of  the  Annalen  dea  Ackerbaues,  and 
likewise  separately  (Berlin,  1809).  I  take  it  for  granted 
that  every  one  who  wishes  to  devote  himself  in  earnest  to 
the  cultivation  of  maize  will  avail  himself  of  one  or  other 
of  these  treatises. 

Doubtless,  however,  in  these,  as  in  all  other  special 
treatises,  the  subject  is  exhibited  on  its  fair  side  only,  the 
chapter  of  accidents  being  left  in  the  dark. 

The  use  of  unripe  maize  for  the  manufacture  of  sugar  has 
lately  been  again  recommended  on  the  ground  that  maize 
is  better  adapted  for  this  purpose  than  beet-root.  I  have 
long  been  of  opinion  that  of  iJl  plants  which  can  be  raised 
ia  this  country,  maize  is  best  suited  to  the  purpose  in 
question ;  the  syrup  extracted  from  it  is,  before  crystal- 
lization, decidedly  superior  to  that  of  beet-root. 

In  the  south  of  France,  and  in  Italy,  maize  is  also  cul- 
tivated as  a  fodder  plant,  and  either  given  to  the  cattle  in 
the  green  state,  or  made  into  hay,  just  as  the  tufted 
pistils  begin  to  show  themselves,     It  is  sown  broadcasti 
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any  obstacles  that  may  present  themselves,  sow  the  clover 
after  recent  manuring,  and  especially  to  favour  the  exten- 
sion of  the  roots  by  deep  ploughings,  in  order  that  the 
plant  may  be  less  exposed  to  injury  from  the  desiccation 
of  the  surface. 

In  consequence  of  these  circumstances  the  cultivation 
of  clover  is  in  some  countries  very  easy,  and  may  be 
made  to  occupy  any  place  that  may  be  desired  in  the 
rotation.  There  are  localities,  though  they  are  seldom 
met  with  in  Germany,  where  clover  may  take  the  place 
of  the  fallow  everv  three  years,  and  wUl  leave  the  soil 
clean  and  light.  But  in  most  situations  clover  requires 
a  select  and  well-prepared  spot ;  and  it  is  really  worthy 
of  such  selection,  on  account  of  its  great  utihiy. 

The  culture  of  clover  had  long  been  known,  and  had 
become  extended,  though  only  in  isolated  inclosures  or 
gardens,  when  Gwenmwj  and  Schubart,  of  Kleefeld, 
among  others,  recommended  its  extension  over  whole 
fields,  and  its  mixt\u*e  with  the  cereal  grasses.  Since 
that  time  clover  has  been  regarded  and  used  by 
many  persons  as  the  basis  of  agriculture,  and  the  pivot 
on  which  it  should  turn ;  but  with  various  results, 
according  to  the  nature  of  the  soil,  and,  perhaps,  also 
of  the  climate.  The  greater  number  of  cultivators  were 
for  a  while  obliged  to  confine  themselves  to  the  practice 
of  now  and  then  turning  the  fallow-field  to  account,  by 
means  of  this  cultivation.  Others  were  compelled  to 
abandon  it  altogether,  or  at  least  to  fallow  after  their 
clover,  before  they  again  devoted  the  soil  to  the  growth 
of  cereals,  because  it  had  become  hardened  and  infested 
with  herbs  during  the  growth  of  the  clover.  Finally, 
the  S3rstem  of  alternate  culture  has  assigned  to  clover  a 
place  in  which  it  is  sure  to  succeed,  even  on  a  soil  not 
well  adapted  to  it,  provided  the  weather  be  not  extra- 
ordinarily unfjEivourable  to  it.  In  this  place  clover  yields 
an  advantageous  produce,  and,  at  the  same  time,  main- 
tains the  soil  in  a  favourable  condition  for  the  following 
crop.  By  laboiv — ^by  the  removal  of  weeds  and  the 
deepening  of  the  vegetable  stratum,  which  have  been 
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effected  in  the  year  preceding  that  in  which  the  clover 
is  sown — ^the  soil  is  prepared  in  such  a  manner  that  the 
clover  is  enabled  to  cover  the  whole  surface,  and  put 
forth  its  shoots  without  hinderanoe  from  other  plants. 
It  is  only  in  this  manner  that  the  soil  for  the  succeed- 
ing crop  will  be  kept  clean  and  light  as  when  the  clover 
was  sown. 

At  the  present  day  clover  is  no  longer  sown  alone,  but 
mixed  vntii  some  other  plant;  for  it  rarely  jrields  a 
very  large  crop  in  the  year  in  which  it  has  been  sown, 
and  in  the  early  stage  of  its  growth  it  is  much  assisted 
by  the  protection  of  another  plant,  which  may  afterwards 
give  up  the  ground  to  it.  The  sooner  the  plant  with 
which  the  clover  is  mixed  abandons  the  soil  or  is  mown, 
the  greater  is  the  strength  gained  by  the  clover.  This 
plant  is  usually  sown  amongst  com;  formerly  it  was 
always  mixed  with  the  spring  grain,  but  at  present 
it  is  commonly  mixed  with  the  autumn  grain,  and  in 
most  oases  wiui  equal  success,  provided  the  sowing  be 
performed  with  proper  attention,  and  certain  precautions 
which  we  shall  presently  notice.  Clover  is  not  sown  at 
the  same  time  as  the  autunm  grain  but  at  such  a  time 
that  it  may  germinate  after  the  winter  season.  It  is 
sometimes  sown  among  peas,  and  certainly  shoots  forth 
with  great  vigour  among  the  stubble  of  those  plants.  But  if 
the  peas  are  soon  laid,  and  do  not  ripen  quickly,  the 
clover  may  be  completely  choked  by  them ;  its  growth 
will  then  be  very  unequal,  presenting  large  vacant  spaces 
here  and  there.  We  are,  however,  acquainted  with  two 
plants  which  are  altogether  favourable  to  clover  sown 
among  them,  and  hkewise  to  other  plants  possessing  a 
certain  degree  of  affinity  with-it;  these  are  flax  and 
buck*wheat.  These  plants  favour  the  germination  and 
early  growth  of .  the  clover,  and  allow  it,  much  better 
than  com,  to  thicken  and  establish  itself  uniformly  on 
the  land. 

Flax  is  no  longer  sown,  excepting  on  rich  and  well- 
prepared  soils ;  it  is  cleared  of  weeds,  an  operation  which 
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is  productive  of  benefit  to  the  clover.  The  latter  is  not 
injured  by  the  pulling  up  of  the  flax,  if  this  operation  be 
performed  with  proper  care.  But  amongst  buck-wheat 
I  have  seen  clover  growing  thickly  even  on  a  soil  which 
was  not  well  suited  to  it.  Close  by  its  side,  and  on  a 
somewhat  better  soil,  there  was  a  crop  of  oats  growing 
mixed  with  clover;  and  thus  I  had  an  opportunity  of  con- 
vincing myself  in  the  most  positive  manner  of  the  great 
difference  between  the  two  crops  of  clover,  and  the  supe- 
riority of  that  which  grew  amongst  the  buck-wheat ;  this 
superiority  was  maintained  during  the  whole  of  the  fol- 
lowing year.  I  would,  therefore,  recommend  the  culti- 
vator who  wishes  to  have  a  thick  crop  of  clover,  and  does 
not  think  his  land  very  well  adapted  to  it,  to  sow  his 
clover  amongst  buck-wheat.  It  appears  to  be  indifferent 
whether  the  buck-wheat  be  allowed  to  ripen,  or  mown  to 
be  consumed  as  green-meat.  Clover  also  thrives  well 
among  colza. 

Clover  may  be  sown  from  the  beginning  of  spring  (or 
even  in  winter,  provided  that  it  do  not  germinate)  till  the 
beginning  of  August.  If  it  be  sown  later,  and  come  up 
before  the  end  of  autumn,  it  is  commonly  destroyed  by  the 
winter.  It  is  particularly  important  to  obtain  favourable 
weather  for  sowing,  so  that  not  only  the  grain  may  ger- 
minate, but  likewise  the  young  plants  may  not  be  in 
danger  of  perishing  from  drought,  or  the  attacks  of 
aphides.  For  these  reasons,  the  surest  clover-sowings 
are  those  which  are  executed  very  eurly  in  the  season, 
or  else  amongst  the  autumn  grain,  on  even  ground  not 
exposed  to  be  flooded,  and  even  while  the  land  is  covered 
with  snow  (the  melting  of  which  carries  the  seed  down 
into  the  groimd),  or  amongst  large  barley  sown  very 
early,  for  the  clover  is  then  benefited  by  the  humidity 
of  winter.  If  the  soil  has  but  just  sufficient  moisture 
to  enable  the  seed  to  germinate,  and  this  moisture  be 
then  exhausted  by  long-continued  drought,  no  rain 
coming  to  the  assistance  of  the  clover,  and  the  plants 
are  in  consequence  unable  to  gain  strength,  the  crop 
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Is  almost  sure  to  suffer.  It  would  be  safer  to  sow  it  on 
a  perfectly  dry  surface,  where  it  might  remain  without 
germmating  till  wet  weather  came  on. 

The  degree  of  care  required  in  sowing  clover  depends 
greatly  on  the  adaptation  of  the  soil  for  it.  On  a  favour- 
able soil,  the  seed  may  be  scattered  in  any  way  whatever; 
the  clover  is  sure  to  come  up.  But  if  the  soil  be  not  of 
the  proper  character,  we  must  be  veir  careful  in  sowing, 
and  not  allow  ourselves  to  be  guided  by  the  opinion  of 
a  few  fortunate  cultivators  of  clover,  who  think  that  care 
and  attention  are  quite  unnecessary.  It  may  occasionally 
happen  that  a  sowing  performed  in  a  very  unequal 
manner  may  be  especially  favoured  by  fine  weather ;  but 
at  other  times  this  unequal  sowing  will  be  productive 
of  a  great  deal  of  mischief,  which  will  more  than  counter- 
balance any  good  that  may  occasionally  result  from  it. 

Clover  seed  must  not  be  buried  under  a  thick  layer  of 
mould,  but  placed  permanently  in  contact  with  a  stratum 
of  Ught  soil.  When  the  soil  is  lightened,  and  the  seed 
covered  up  with  the  harrow,  part  of  it  becomes  buried  to 
too  great  a  depth,  and  is  choked  by  the  earth  which 
covers  it ;  it  should,  therefore,  be  well  spread  after  har- 
rowing. Even  when  the  crop,  among  which  the  clover  is  to 
be  sown,  has  abeady  grown  up  to  some  height,  and  espe- 
cially if  it  be  an  autumn  grain,  the  ground  must  be 
harrowed  before  sowing  the  clover,  in  order  that  the  crust 
on  the  surface  may  be  completely  broken,  and  the  cracks 
which  are  formed  in  it  may  be  closed  up.  The  clover 
is  then  sown  without  delay ;  and  if  it  be  desired  to  proceed 
without  chance  of  failure,  the  roller  is  passed  over  it.  In 
this  manner  the  clover  falls  into  the  fturows  made  by  the 
teeth  of  the  harrow,  and  is  afterwards  covered  up  with  a 
light  stratum  of  earth,  which  the  roller  compresses  upon  it. 
The  same  method  is  pursued  when  clover  is  sown  as  soon 
as  the  grain  of  the  corn  crop  has  been  put  into  the  ground ; 
and  even  if  it  would  not  otherwise  be  thought  necessary 
to  pass  the  roller,  this  operation  must  be  performed  for 
the  sake  of  the  clover.  On  a  very  light  porous  soil,  well 
filled  with  humuS;  clover  must  be  sown  before  the  sur- 
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face  has  been  completely  levelled  by  the  ham>w;  and 
the  harrowing  must  be  performed  a  second  time  to  bury 
the  seed.  On  soils  of  this  description  clover  shoots  up 
through  the  earth  which  covers  it ;  but  if  left  on  the  sur- 
face, it  is  unable  to  withstand  dry  weather. 

Some  cultivators,  in  sowing  clover  among  spring- 
corn,  wait  till  the  latter  have  come  up,  in  order  that 
they  may  not  be  choked  by  the  clover.  This  accident, 
however,  is  not  likely  to  happen,  unless  the  soil  be  par- 
ticularly favourable  to  the  growth  of  clover.  In  one 
instance,  however,  I  witnessed  this  occurrence.  The 
soil  on  which  it  happened  was  not  very  well  adapted 
to  clover ;  but  it  was  in  a  low  situation,  and  the  spring 
of  the  year  was  very  wet.  The  barley  sown  on  this  land 
had  suffered  so  much  from  moisture  that  it  would 
certainly  have  failed,  even  if  no  clover  had  been  mixed 
with  it. 

In  general,  then,  I  should  recommend  that  clover  be 
sown  as  soon  as  the  spring  com  has  been  put  into  the 
ground ;  if  it  be  deferred  to  a  later  period  of  the  season,  the 
ground  will  require  harrowing,  an  operation  which  may 
be  injurious  to  the  young  barley. 

It  is  of  great  importance  that  the  seed  be  well  spread, 
in  order  that  the  clover  may  not  be  too  thick  in  one  place 
and  too  thin  in  another,  or  leave  vacant  spaces.  For  this 
purpose  it  is  well  to  divide  the  seed  into  two  portions, 
and  sow  one  along  the  field  and  the  other  across,  unless, 
indeed,  we  can  procure  a  sower  well  practised  in  this 
kind  of  sowing. 

There  is  much  diversity  of  opinion  respecting  the 
quantity  of  seed  required.  Some  persons  consider  4  lbs. 
per  acre  sufficient :  others  recommend  10  or  12  lbs.  I 
am  aware  that  the  former  quantity  is  capable  of  producing 
a  very  thick  field  of  clover ;  but  only  under  very  favour- 
able circumstances.  Even  if  everytiiing  has  been  duly 
prepared,  and  a  skilfol  sower  can  be  obtained,  I  should 
still  recommend  6  lbs.  per  acre ;  and  if  these  conditions 
are  not  completely  fulfilled,  8  lbs. :  for,  whatever  saving 
of  seed  may  be  effected  on  a  large  exteut  of  ground;  it  is 
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as  nothing  when  compared  with  the  disadvantage  of 
having  a  field  of  clover  scantily  and  unequally  covered. 
I  shall  hereafter  speak  of  the  qualities  which  the  seed 
ought  to  possess. 

The  clover  will  often  appear  thin  at  first,  even  though 
the  crop  among  which  it  is  sown  may  have  been  gathered. 
This  is  not  of  much  consequence :  but  the  clover  ought 
to  make  its  appearance  a  fortnight  afterwards ;  or,  at 
least,  as  soon  as  rain  has  penetrated  the  soil.  If  the 
clover  come  up  among  stubble,  it  will  often  become  large 
enough  to  afford  a  crop.  If  this  happen  before  the  middle 
of  September,  we  need  not  hesitate  about  mowing  it.  At 
a  later  part  of  the  season,  there  would  be  danger  of 
sudden  cold,  which  would  arrest  the  growth  of  the  plant 
to  such  an  extent  as  to  leave  it  too  weak  for  encountering 
the  winter.  The  usual  mode  is  to  have  it  fed  off,  which 
may  be  done  without  inyjxy  by  the  homed  cattle  till  the 
end  of  September.  It  may  also  be  cropped  by  the  sheep, 
but  not  quite  close  to  the  ground,  as  the  animals  might 
then  attack  the  crown  of  the  plant  and  destroy  it.  There 
is  sometimes  too  much  and  sometimes  too  little  appre- 
hension entertained  of  this  accident. 

Clover  may  be  destroyed  by  winter :  it  is  more  or  less 
exposed  to  this  danger  in  proportion  as  the  soU  is  more 
or  less  adapted  by  nature  and  cultivation  to  its  wants. 
On  a  deeply  cultivated  soil,  clover  will  resist  winters 
which  are  fatal  to  that  which  is  sown  on  more  superficial 
soils.  I  noticed  this  in  the  winter  of  1802-3,  when  the 
&ost  penetrated  to  the  depth  of  three  feet  below  the 
surface.  In  the  winter  of  1811-12,  the  clover  perished 
on  all  dry  sandy  spots,  whilst  it  maintained  its  ground 
on  humid  soils :  but  this  appeared  to  result  from  the 
extreme  desiccation  which  the  soil  had  undergone  towards 
the  end  of  summer,  rather  than  from  frost,  which  in  that 
winter  was  not  particularly  severe.  Even  when  the  clover 
does  not  make  its  appearance  after  the  cessation  of  frost, 
there  is  no  reason  to  despair :  but  if,  on  the  other  hand, 
a  few  plants  come  up,  and  yield  easily  to  tbe  band,  leaving 
their  roots  behind  them^  there  is  b\x^  u^e  \sy^  o{  the 
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crop.  I  have  indeed  observed  in  a  matiner  which  leaves 
no  room  for  doubt  that  such  plants  will  sometimes  take 
root  again,  and  shoot  forth  vigorously :  but  this  takes 
place  only  under  very  favourable  circumstances. 

Clover  is  sometimes  covered  during  winter  with  dung 
containing  straw,  both  to  give  it  strength,  and  protect  it 
from  the  cold.  At  the  present  day,  however,  experienced 
cultivators  do  not  follow  this  practice,  because  the  dung 
often  makes  the  clover  weakly,  and  attracts  mice,  and 
may,  therefore,  be  more  injiuious  than  useful.  More- 
over, the  circumstances  of  a  farm  in  general  do  not 
admit  of  this  use  of  stable  mamure.  If  it  be  desired  to 
help  the  clover  a  little,  dirt  collected  in  the  farm-yard 
during  winter  may  be  put  upn  it,  or  it  may  be  watered 
with  liquid  manure.  In  spring,  the  crop  may  be  greatly 
benefited  by  manuring  with  turf,  or  soap  boilers'  ashes, 
or  a  compost  prepared  with  lime.  But  the  most  common 
manure  for  clover  consists  of  powdered  gypsum  spread 
upon  the  land  when  the  clover  begins  to  grow. 

Harrowing  in  spring  when  the  clover  begins  to  shoot 
forth  is  a  very  useral  operation,  and  will  repay  the  expense 
which  it  occasions.  The  more  forcibly  this  harrowing  is 
performed,  the  greater  is  the  benefit  which  it  confers  on 
the  clover. 

The  proper  time  for  mowing  clover  is  when  the  field 
begins  to  assume  a  purple  hue  from  the  expansion  of  the 
flowers.  If  the  clover  be  mown  earlier,  the  crop  will  be 
considerably  less,  for  it  is  at  this  time  that  the  clover 
grows  most  rapidly,  so  much  so,  indeed,  that  a  week  may 
make  a  difference  of  one  half  in  the  amount  of  the  produce* 
If  the  clover  be  mown  later,  the  crop  will  be  still  more 
abundant ;  but  the  stems  will  be  hard,  the  whole  sub- 
stance will  contain  a  greater  portion  of  insoluble  fibrin, 
and  the  following  growth  will  be  weaker.  It  is  only 
when  clover  is  to  be  used  for  stall-feeding  cattle,  and 
forms  the  basis  of  this  system  of  feeding,  that  it  should 
be  mown  as  soon  as  it  will  bear  the  scythe :  the  portion 
which  has  been  mown  early  will  then  have  time  to  grow 
again  by  the  time  when  the  first  crop  can  no  longer  be 
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left  standing.  We  shall  say  what  remains  on  this  subject 
when  we  come  to  treat  of  the  stall-feeding  of  cattle. 

Clover  may  be  intended  to  grow  and  be  cut  during 
one  year  or  two.  It  would  be  useless  to  leave  it  standing 
for  more  than  two  years,  unless  it  were  to  be  used  as 
pasturage ;  because,  in  the  third  year  of  its  produce,  or 
the  fourth  from  its  sowing,  it  undergoes  considerable 
diminution,  and  its  place  is  supplied  by  grasses.  The 
question  as  to  whether  it  should  be  turned  to  account  for 
one  year  or  for  two,  must  be  determined  by  the  par- 
ticular circumstances  of  each  rural  establishment,  and  by 
the  time  during  which  the  clover  will  thrive  on  the  soil — 
a  point  which  experience  alone  can  decide.  It  has  been 
remarked  that  there  are  some  lands  on  which  clover  is 
very  fine  during  the  first  year,  but  dwindles  remarkably 
in  the  second ;  while  on  others,  it  shoots  more  abundantly, 
and  is  thicker  and  more  uniform  in  the  second  year  than 
in  the  first.  The  second  of  these  cases  seems  to  occur  on 
soils  of  which  the  vegetable  stratum  is  deep,  but  which 
are  not  much  disposed  to  produce  grass ;  the  first  case, 
on  the  contrary,  when  the  soil  has  but  little  depth,  and 
is  favourable  to  the  growth  of  grass.  Nothing,  however, 
but  extensive  observation  will  enable  us  to  deduce  any 
general  conclusions  respecting  this  matter,  since  it  is 
possible  that  in  those  cases  fi^m  which  my  observations 
have  been  drawn,  the  culture  which  preceded  the  sowing 
of  the  clover,  or  some  pecuharity  in  the  weather,  may 
have  had  an  influence  on  the  duration  of  the  clover. 
For  the  present,  every  one  must  be  guided  by  his  own 
experience  as  to  whether  it  is  advisable  for  him  to  let 
his  clover  grow  for  one  year  or  for  two. 

Clover  generally  yields  three  crops.  The  first  is  com- 
monly the  most  plentiful,  the  second  somewhat  less,  and 
the  third  least  of  all.  But  this  rule  is  liable  to  frequent 
exceptions,  because  the  strength  of  each  shoot  depends 
upon  the  weather.  When  a  shoot  continues  weak  in 
consequence  of  dry  weather,  it  is  the  worst  thing  that 
can  be  done  to  leave  it  standing  beyond  the  usual  time,  in 
the  hope  that  it  will  grow  more  vigorously  when  rain 
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comes  on.  It  should,  on  the  contraiy;  be  iimuediately 
cut  down,  especially  if  there  be  reason  to  hope  for  more 
favourable  weather,  in  order  that  the  following  shoot  may 
be  thicker  and  more  uniform.  It  is  rarely  that  three 
abundant  crops  are  obtained,  and  still  more  rarely  that 
they  all  fail :  in  most  instances,  the  goodness  of  one 
makes  up  for  the  deficiency  of  the  others.  I  have  often 
seen  the  second  crop  surpass  the  first,  and,  on  one  occa- 
sion, I  found  the  third  to  surpass  the  other  two. 

When  clover  is  left  standing  for  one  year  only,  which 
practice,  however,  is  confined  to  the  three-field  system,* 
only  two  crops  are  commonly  obtained  from  it :  the  third 
is  buried  with  the  plough,  and  the  winter  com  sown 
upon  this  single  ploughing.  Every  one  knows  that  this 
third  crop  is  a  valuable  enrichment  for  the  soil,  and  that 
the  autumn  grain,  especiaUy  wheat,  thrives  reniarkably 
well  on  this  single  ploughing.  But  the  third  shoot  of 
clover  is  often  so  considerable,  especially  when  the  others 
have  been  mown  early,  that  it  is  of  great  use  in  the 
general  economy,  particularly  in  locahties  where  the 
supply  of  fodder  is  not  greater  than  is  required,  and  con- 
sequently, no  one  is  willing  to  sacrifice  it.  It  is  not  ad- 
visable to  sow  autumn-grain  after  a  third  crop  of  clover;t 
it  is  better  to  substitute  a  crop  of  oats  sown  in  the  fol- 
lowing spring.  This  crop  is  always  highly  successful 
after  clover,  and,  according  to  all  my  experiments,  equally 
in  value  to  the  autumn-grain. 

When  clover  is  left  standhag  for  two  years,  it  is  usual 
to  cut  it  three  times  in  the  first  year,  and  once  only  in 
the  second  :  after  that  a  summer-fallowing  is  given.  If 
the  clover  be  thin  and  the  land  infested  with  weeds,  this 
fallowing  is  indispensable ;  but  if  the  soil  be  clean  and 
well  covered,  two  crops  may  be  taken  and  the  third 
ploughed  in  j  after  which  we  may  proceed  in  the  same 

*  This  is  the  case  in  most  crop-systems  in  which  the  land  is  not  laid  down  to 
gross,  and  particolarly  in  ttiatof  Norfolk:  1,  turnips j  9,  barley;  8,  closer; 
4,  wheat :— or,  in  ours :  1,  potatoes,  or  other  hoed  crops ;  S,  wheat ;  3,  clover ; 
4,  wheat;  5,  hoed  beans;  6, wheat;  7,  clover;  8,  wheat:  also  in  most  well 
arranged  crop-systems.—- 1816.  Fbivcr  Traks. 

t  In  th«  aortb|  certainly  not ;  but  it  may  be  done  in  our  ooontry.-- PjiBiroH 
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manner  as  when  the  clover  is  Idt  standing  for  one  year 
only.  The  clover  must  not,  however,  be  fed  off  by  the 
cattle  either  in  the  first  or  second  year.  It  is  scarcely 
necessary  to  add  that  oats  succeed  remarkably  well  after 
two-years*  clover ;  and  if  it  be  desired  to  turn  the  clover 
to  the  utmost  possible  account,  I  should  recommend  the 
sowing  of  oats,  at  least  on  those  parts  of  the  land  on 
which  the  clover  has  not  continued  very  thick  to  the  last : 
for  such  spots  must  be  ploughed  at  least  three  times  for 
the  autumn  grain,  if  we  would  not  have  the  land  in- 
fested with  weeds. 

Clover  may  either  be  consumed  as  green*meat  or  made 
into  hay :  it  is  well  always  to  proceed  with  the  view  of 
making  some  portion  of  it  into  hay,  even  when  it  is  cul- 
tivated chiefly  to  be  used  as  green-meat  in  stall-feeding, 
for  if  there  be  a  sufficiency  under  unfavourable  circum- 
stances, there  must  certainly  be  a  surplus  when  the  clover 
is  successful.  When  we  come  to  treat  of  stall-feeding, 
we  shall  inqiiire  whether  it  is  advantageous,  as  some 
persons  think,  to  make  the  whole  of  the  clover  into  hay, 
and  feed  the  cattle  on  dry  fodder  during  the  summer. 

There  are  various  modes  of  making  clover-hay :  the 
state  of  the  weather  must  determine  wluch  of  them  is  to 
be  preferred.  In  settled,  fine  weather,  there  is  no  better 
method  than  to  leave  the  clover  in  swarth  until  the 
upper  portion  is  diy ;  and  then  turn  it  over  with  the 
handle  of  the  rake,  to  bring  the  lower  part  uppermost. 
In  order  that  the  clover  may  not  shed  its  leaves,  it  is  col- 
lected in  great  heaps  when  the  dew  is  deposited,  and  then 
carried  to  the  bam.- 

But  if  the  season  be  wet,  and  firequent  rains  may  be 
expected,  the  clover  will  take  too  long  to  dry  in  swarth, 
and  even  if  it  do  not  rot  it  will  lose  its  flavour.  In  such 
a  case,  it  is  best  to  spread  it  after  mowing,  in  order  that  it 
may  dry  more  quickly,  and  then  make  it  into  cocks.  On 
the  morrow,  after  the  dew  is  dispersed,  these  cocks  are 
opened  and  spread,  an  operation  which  is  most  easily 
performed  by  hand :  as  the  clover  dries,  it  is  coUeoted  into 
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large  cocks.  If  these  cocks  are  much  penetrated  by  rain, 
they  must  be  turned  over  as  soon  as  the  rain  has  ceased, 
and  the  lower  part  brought  to  the  top :  this  work  is  also 
performed  by  hand,  care  being  taken  to  lay  the  hay  down 
as  lightly  as  possible,  that  the  wind  may  blow  through  it. 
The  cocks  are  made  as  high  and  narrow  as  possible,  that 
the  greatest  possible  quantity  of  clover  may  be  protected 
from  the  rain,  and  at  the  same  time  exposed  to  the  air. 
To  enable  the  cocks  to  retain  their  upright  position,  it  is 
very  useful  to  fix  small  stakes  in  the  ground,  and  heap 
the  clover  round  them. 

If  any  incipient  fermentation  or  rise  of  temperature  be 
perceived,  the  cocks  must  be  turned  and  spread  out.  In 
wet  weather  this  method  is  very  troublesome;  but  it 
preserves  the  quality  of  the  clover. 

The  third  method  is  that  described  by  F.  J.  Klapmeyer, 
in  his  treatise  on  the  cultivation  of  clover  and  its  relation 
to  the  growth  of  com.  {Fon  Kleebau  und  deasen  Ver- 
bendung  imt  dem  Getreedebau,  Riga  und  Leipzig,  1797.) 
It  is  commonly  known  by  the  name  of  Klapmeyer's 
method.  It  may  be  recommended  particularly  for 
adoption  in  veiy  rainy  weather,  diversified  with  intervals 
of  fine. 

The  first  method  is  preferable  in  perfectly  dry  weather ; 
the  second  in  a  season  of  continued  rain.  lUapmeyer's 
method  is  as  follows : — ^The  clover  mown  on  the  preced- 
ing day  is  raked  into  small  parcels  at  fom*  o'clock  in  the 
afternoon,  and  afterwards  gathered  into  yety  large  cocks, 
each  containing  several  cart-loads :  they  should  be  care- 
fully made  up  and  well  pressed.  If  the  night  be  calm 
and  warm,  fermentation  will  set  in  after  the  lapse  of  four 
or  five  hours,  and  show  itself  by  a  smell  resembling  that 
of  honey.  On  the  following  morning  the  interior  of  the 
heap  wUl  be  very  hot,  and  on  opening  it  vapour  will  be 
disengaged.  This  is  the  time  for  spreading  and  turning 
over  the  clover  with  rakes  and  forks.  If  the  sun  shine, 
or  a  little  wind  come  on,  the  clover  will  be  dry  enough 
by  the  afternoon  for  removal  into  the  bam,  or,  if  there 
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be  not  time  for  that  operation^  it  may  be  again  made  up 
into  cocks ;  there  will  be  no  fear  of  a  second  fermenta- 
tion. 

If  the  night  be  cold,  windy,  or  rainy,  fermentation  will 
take  pla9e  equally  well ;  but  more  time  will  elapse  before 
the  heat  becomes  too  great  to  permit  the  thrusting  the 
hand  into  the  heap,  which  is  the  sign  by  which  we  know 
that  the  fermentation  has  attained  it  maximum.  If  the 
wind  be  very  high,  fermentation  will  take  place  on  one 
side  and  in  the  middle,  but  not  on  that  side  which  is  ex- 
posed to  the  wind.  In  this  case,  the  cock  must  be 
opened,  and  the  fermented  clover  spread  out ;  it  is  easily 
recognised  by  its  brown  colour :  the  rest  must  be  imme- 
diately heaped  up  again  that  it  may  ferment.  K  the 
fermentation  should  have  affected  a  small  part  only  in 
the  middle,  the  clover  may  be  again  cocked,  the  green 
part  being  placed  in  the  centre,  and  the  brown  on  the 
outside  and  at  the  top.  We  must  then  wait  till  it  has 
fermented,  and  spread  it  out  again.  If  the  portion  of 
clover  which  remains  green  and  has  not  fermented  be 
veiy  small,  it  is  said  to  do  no  injury  to  the  rest  when  the 
whole  is  carried  into  the  bam.  If  it  be  desired,  how- 
ever, the  green  portions  may  be  separated  and  left 
behind. 

If  a  heavy  rain  should  come  on  while  the  clover  is  in 
a  state  of  fermentation,  it  must,  nevertheless,  be  spread 
out.  If  the  rain  continue,  the  clover  must  be  stirred 
and  turned  again  from  time  to  time.  Then,  if  the  rain 
should  cease  for  a  few  hours  only,  the  fodder  will  soon 
be  dry  enough  for  housing,  because  moisture  will  not 
adhere  to  clover  thus  fermented.  It  will  not  rot,  even 
though  left  exposed  to  the  rain  for  several  weeks,  pro- 
vided it  be  not  removed  before  it  is  perfectly  dry :  its 
nutritive  power  will,  however,  be  diminished. 

The  chief  advantage  of  this  method  is  that  the  clover 
dries  very  quickly,  and  may  be  cut  and  housed  within 
three  days ;  whereas,  by  other  methods,  particularly  when 
the  crop  is  very  abundant  and  the  clover  ggft  v\i^^  mown, 

VOL.  ij.  ^  a 
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this  course  of  operation  takes  at  least  a  week.  Clover 
which  has  fermented  is  already  deprived  for  the  most 
part  of  its  internal  moisture,  and  only  requires  external 
drying. 

The  properties  of  clover  are  certainly  changed  by  fermen- 
tation :  this  is  sufficiently  proved  by  the  sweet  odour  which 
it  exhales  :  but  it  is  not  yet  decided  whether  the  quality 
is  improved  or  deteriorated  by  the  change.  The  advo- 
cates of  the  method  assert  positively  that  the  quality  of 
the  clover  is  improved  by  it ;  they  compare  the  fermen- 
tation to  that  of  bread  and  to  the  sweating  of  com,  by 
which  the  substance  of  the  grain  is  rendered  more  nou- 
rishing and  easy  of  digestion.  They  say,  too,  that  all 
kinds  of  cattle,  as  soon  as  they  are  accustomed  to  clover 
treated  in  this  manner,  become  very  partial  to  the  taste 
of  it,  preferring  it  even  to  green  clover ;  and  that  this 
fodder  produces  very  rich  milk  and  excellent  butter.  I 
cannot  decide  this  question  from  my  own  experience :  I 
tried  the  method  once,  but  was  obhged  to  absent  myself 
while  it  was  in  progress ;  and  my  people,  fearing  that  the 
fermentation  might  proceed  too  far,  opened  the  cocks  too 
soon.  Since  that  tune,  the  weather  has  always  been  so 
favourable  to  the  making  of  clover-hay,  that  I  have  not 
been  inclined  to  adopt  this  method,  which  is  very  trouble- 
some, in  preference  to  one  that  is  simpler.  Tnals  on  a 
small  scale  have  appeared  to  me  too  Uttle  decisive,  espe- 
cially with  regard  to  the  effect  which  this  fodder  produces 
upon  cattle. 

According  to  information  which  I  have  received  from 
many  friends  whom  I  consider  impartial  judges,  this 
method  is  attended  with  aQ  the  success  which  is  assigned 
to  it ;  particularly  in  Silesia,  where  it  is  very  generally 
practised.  It  evidently  requires  great  labour  and  atten- 
tion, and  when  the  crop  is  large,  a  considerable  number 
of  hands.  In  changeable  weather,  it  is  especially  im- 
portant to  have  the  means  of  placing  the  hay  under 
cover,  as  soon  as  it  is  sufficiently  dried ;  for  if  it  be  alter- 
nately moistened  and  dried,  it  will  be  injured  to  an  extent 
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proportionate  to  the  degree  of  its  internal  desiccation 
and  the  quantity  of  saccharine  matter  which  has  been 
formed  within  it. 

Various  other  methods  have  been  proposed  for  making 
clover-hay»  not,  however,  practicable  on  the  large  scale ; 
such  as  placing  it  on  poles  or  hurdles  under  cover*  I 
cannot,  however,  omit  to  mention  a  process  which  may 
sometimes  be  useful,  though  it  is  appUcable  to  the  large 
clover  only,  and  may,  perhaps,  be  even  confined  in  its 
application  to  that  which  is  raised  from  seed.  It  is  as 
follows  :< — ^A  quantity  of  clover  is  taken  from  the  breadth, 
as  much  as  can  be  held  under  the  left  arm,  and  tied  up 
with  a  few  of  the  longest  stalks  taken  from  it ;  the  par- 
cels so  formed  are  set  up  in  pairs  one  against  the 
other. 

It  is  said  that  clover  thus  treated  does  not  spoil,  even 
when  long  exposed  to  rain,  and  that  it  ultimately  dries 
without  alteration.  This  is  the  method  adopted  with 
buck-wheat,  in  countries  where  that  plant  is  grown. 

For  what  remains  to  be  said  on  this  subject,  I  refer 
to  my  remarks  on  the  making  of  hay,  and  its  preserva- 
tion under  sheds  or  in  ricks. 

Young  clover,  mown  just  as  it  is  going  to  flower,  loses 
about  four-fifths  of  its  weight  in  drying  completely ;  that 
which  is  in  a  more  advanced  stage  of  growth  and  in  full 
flower  loses  but  three-quarters:  but  the  proportion  is 
probably  somewhat  affected  by  the  more  or  less  humid 
state  of  the  atmosphere  during  the  time  of  growth.  On 
the  average,  we  may  reckon  that  in  the  state  of  advance- 
ment which  we  have  noticed  as  proper  for  mowing, 
100  lbs.  are  reduced  to  22  lbs. 

The  produce  of  clover  is  usually  estimated  in  dry 
fodder,  because  it  is  much  more  difficult  to  weigh  it  in 
the  green  state.  There  is  much  diversity  of  opinion  re* 
specting  the  medium  produce  of  clover :  estimates  vary 
from  16  to  60  quintals  per  acre ;  and  there  is  certainly 
an  almost  endless  diversity,  according  to  the  nature  of 
the  soil,  and  the  cultivation  and  manure  Ijeft^owed  upon 
the  crop.     A  friend  of  mine  weighed  tWe  ^^^^'^^^^'Y  ^^ 
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fodder  which  he  had  obtained  in  two  cuttings  firom  an 
acre  of  clover  carefully  measured,  and  on  which  the  clover 
appeared  to  grow  as  thickly  and  strongly  as  I  had  ever 
seen  :  he  weighed  this  fodder  in  a  state  of  perfect  dry- 
ness, and  tied  up  in  bundles,  and  found  it  to  amount  to 
37  quintals  30  lbs.  The  soil  was  not  peculiarly  favour- 
able to  the  growth  of  clover,  but  was  in  a  state  of  great 
fertility,  and  had  been  manured  on  the  surface  with 
ashes  from  the  soap-factory.  I  have,  therefore,  reckoned 
40  quintals  as  the  highest  amount  of  produce  that  an 
acre  of  clover  will  yield  in  two  cuttings.  Since  the  time 
of  which  I  am  speaking,  I  have  only  once  seen  clover 
superior  or,  perhaps,  even  equal  to  the  above;  but, 
according  to  the  descriptions  which  I  have  heard  of  that 
which  grows  in  the  most  fertile  regions,  in  Altenbourg 
for  example,  samples  are  to  be  found  which  for  surpass 
it.  I  have  now  before  me  a  specimen  of  clover  from  that 
country,  which,  as  I  am  assured  by  eye-witnesses,  has  not 
been  picked  out  as  particularly  fine,  but  rather  taken  as 
an  average  sample ;  it  is  in  flower,  three  feet  high,  and 
has  twelve  complete  stems.  The  lower  leaves  are,  in  the 
diy  state,  four-fifths  of  an  inch  broad  and  two  inches 
long.  I  admit,  then,  that  the  produce  of  clover  in  dry 
fodder  may  far  exceed  40  quintals  per  acre ;  but  only 
under  extraordinary  circumstances. 

In  the  first  part  of  this  work  I  mentioned  2,400  lbs. 
per  acre  as  the  average  produce  of  clover  on  a  sandy 
clay  (good  barley  land),  provided,  however,  that  the 
clover  occupied  an  advantageous  place  in  the  rotation, 
and  one  in  which  the  soil  was  in  good  condition.  This 
appears  to  me  to  be  the  nearest  approach  to  truth,  for 
land  of  this  description. 

In  a  well-organized  rural  establishment,  the  necessary 
quantity  of  clover-seed  should  be  obtained  from  the  land 
itself,  for  the  purchase  of  it  would  not  only  be  very  costly, 
but  also  attended  with  many  inconveniences.  It  is  cer- 
tain, however,  that  the  soil  is  impoverished  by  the  repro- 
duction of  the  seed.  This  effect  is  not  very  obvious,  but 
any  one  who  wishes  to  convince  himself  of  it  has  only  to 
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grow  clover-seed  for  two  successive  years  on  the  same 
land ;  if  he  do  not  supply  the  loss  thus  occasioned  by 
manuring,  he  will  see  his  crops  continue  inferior  for 
several  years  on  the  spot  where  the  seed  has  been  gathered. 
The  impoverishing  of  the  soil  is  not,  however,  so  great  as 
to  preclude  the  possibility  of  its  being  richly  repaid. 

The  seed  is  usually  taken  from  the  second  crop ;  in 
this  case  the  first  crop  is  mown  rather  earlier  than 
usual,  in  order  that  the  second  may  shoot  forth  more 
quickly  and  flower  sooner.  The  first  crop  must  not, 
however,  be  taken  so  early  as  to  allow  the  backward 
shoots  belonging  to  it  to  grow  up  after  the  mowing,  for 
they  would  then  get  the  start  of  the  second  crop,  and 
ripen  too  soon.  As,  however,  an  unfavourable  state  of 
the  weather  may  sometimes  prevent  the  setting  of  the 
clover,  and  cause  it  to  flower  without  forming  seed,  it  is 
advisable,  for  the  sake  of  additional  security,  to  obtain  a 
portion  of  the  necessary  seed  firom  the  first  shoot,  if  its 
flowers  are  observed  to  set  particularly  well.  The  proper 
setting  of  the  seed  may  be  judged  of  by  compressing  the 
flowers  between  the  fingers ;  they  ought  to  be  hard  and 
to  resist  compression.  It  is  best  to  reserve  for  gathering 
seed  a  part  of  the  field  on  which  the  clover  is  not  thick, 
but  unijform  and  free  from  weeds. 

The  ripening  of  the  seed  should  be  as  complete  as 
possible.  Some  of  the  flowers  get  the  start  of  the  rest, 
and  their  seed  falls  to  the  ground  in  dry  weather  before 
the  others  have  time  to  ripen ;  this  inconvenience  is  ex- 
perienced more  with  the  first  crop  when  the  weather  is 
hot,  than  with  the  second.  We  ought  never  to  pay  so 
much  regard  to  it  as  to  mow  the  crop  before  the  greater 
portion  of  the  plants  are  ripe,  for  even  if  a  portion  be  lost 
by  waiting,  the  produce  will  on  the  whole  be  greater  than 
it  would  be  if  the  crop  were  taken  before  it  was  all  ripe. 
We  may  know  when  the  clover  is  ripe  by  pressing  one  of 
the  heads  between  the  hands  till  the  moisture  contained 
in  it  is  completely  exhausted;  the  husk  may  then  be 
separated  by  blovring  upon  it,  and  the  seeds  will  rest  in 
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the  pdm  of  the  hand.  If  the  seeds  be  of  a  violet  colour, 
they  are  ripe;  but  this  is  rarely  the  ease  with  all  of  them : 
they  should  be  hard  and  convex^  presenting  no  depres- 
sions. 

Seed-clover  should  be  mown  in  the  dew,  or  at  least  not 
under  a  hot  sim ;  it  should  be  made  into  small  cocks,  and 
left  till  quite  dry.  It  dries  much  more  iquickly  than  young 
clover.  Care  should  be  taken  not  to  shake  it  in  carrying, 
and  to  place  it  where  it  will  be  well  exposed  to  the  air,  if 
possible,  on  poles,  above  the  bam  floor. 

As  soon  as  the  clover  is  gathered  in,  especially  if  it  has 
been  housed  in  a  state  of  perfect  dryness,  it  is  threshed, 
in  order  to  separate  the  heads  from  the  stalks  on  which 
they  grow ;  this  operation  may,  however,  be  deferred  till 
the  driest  frosts  of  winter.  The  husks  separated  from 
the  straw  are  again  subjected  to  the  flail,  and  the  seed 
thus  obtained  from  them  is  separated  by  means  of  a  sieve. 
What  remains  on  the  sieve  is  passed  through  the  fanner, 
that  the  empty  husks  may  be  carried  away  by  the 
air,  an  operation  which  greatly  facilitates  the  threshing 
of  the  rest.  This  remaining  portion  is  then  taken  to  the 
bam,  and  spread  out,  for  the  sake  of  exposing  it  to  the 
air  and  drying  it  well ;  it  is  then  threshed  again  during 
dry  weather,  and  the  same  process  repeated.  This  series 
of  operations  may  be  repeated  three  or  four  times  without 
effecting  the  entire  separation  of  the  grain.  This  separa- 
tion is  accomplished  much  more  easily  when  the  heads 
are  dried  by  artificial  heat.  The  desiccation  is  usually 
performed  in  the  kiln,  but  the  seed  is  then  very  likely  to 
bum,  imless  great  care  be  taken,  and  the  seed  be  not  put 
into  the  kiln  till  the  temperature  is  considerably  lowered. 
If  the  heat  be  too  great,  the  seed  loses  its  lustre  and 
assumes  a  brown  tint.  This  colour  renders  clover-seed 
very  suspicious :  the  purchaser  should  look  well  to  it. 
The  safest  method  is  to  place  a  number  of  tables  in  a 
chamber  which  can  be  heated,  and  cover  them  with  cloths, 
on  which  the  clover  may  be  spread :  the  room  is  then  to 
be  heated  strongly  for  some  days,  care  being  taken  to 
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guard  against  fire.*  When  the  quantity  of  clover- 
seed  is  sufficient  to  furnish  a  year's  stock  in  advance^ 
the  best  thing  that  we  can  do  is  to  defer  the  thresh- 
ing till  the  hottest  days  of  the  summer  following  Such 
a  provision  is  in  every  respect  advantageous,  inasmuch 
as  clover-seed  keeps  perfectly  well,  especially  before  it 
is  threshed.  The  clover,  in  its  husk,  is  removed  from 
the  bam  floor,  and  placed  on  cloths  spread  out  in  the 
sunshine;  it  is  then  several  times  stirred  with  a  rake, 
after  which  it  is  again  carried  to  the  barn  floor  and 
threshed.  This  is  the  easiest  mode  of  separating  the 
seed. 

When  a  large  quantity  of  clover-seed  is  gathered,  it 
may  be  ground  in  the  null,  but  the  mill-stones  must  be 
carefully  adjusted  in  such  a  manner  that  they  may  not 
cnish  the  seed.  It  is  difficult  to  induce  millers  to  do  this 
in  places  where  the  operation  is  not  common.  We  may 
usually  obtain  SOOlbs.  of  clover-seed  from  an  acre  of 
ground,  and  therefore  realize  a  considerable  sum  by  the 
sale  of  it,  especially  when  we  keep  the  seed  which  has 
been  obtained  in  a  plentiful  season  in  order  to  sell  it  at  a 
time  when  it  is  scarce  and  consequently  dear*  To  save 
the  trouble  of  threshing,  many  cultivators  sow  their  clover 
in  the  husk ;  this  method  succeeds  very  well ;  the  germi- 
nation of  the  clover  may  indeed  be  retarded  a  little,  but 
it  will  be  rendered  less  precarious.  But  when  clover  is 
sown  in  this  manner,  we  cannot  guard  against  the  seed 
being  too  thick  in  some  places;  and  to  ensure  a  sufficiency 
all  over  the  field,  it  is  necessary  to  sow  twice  as  thickly  as 
if  the  seed  had  been  previously  cleansed  from  its  husk. 
The  labour  of  threshing  is  undoubtedly  tedious,  but  it  is 
incomparably  more  economical  than  the  use  of  so  great  a 
quantity  of  seed,  particularly  if  we  have  the  means  of 
preserving  or  disposing  of  the  surplus.  The  straw  and 
chaff  of  clover  are  not  nearly  so  valuable  as  young  clover 
hay;  they  may,  however,  be  usefully  employed  in  feeding 
cattle. 

*  In  our  climate,  in  which  the  summer  is  longer    '^e  bavc  no  occasion  to 
ire«ort  to  ariifldal  heat  for  drying  our  8«ed-cloyerB.^|f^|(CBTitA.«9» 
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The  observation  that  clover  does  not  succeed  when 
repeatedly  grown  on  the  same  spot,  is  too  general  to  admit 
of  its  being  called  in  question.  False  rumours  and  pre- 
judices do,  indeed,  spread  in  defiance  of  reason ;  but 
they  do  not,  like  this  opinion,  originate  among  several 
nations  at  once.  Instances  may,  however,  be  found  of 
clover  having  been  sown  for  three  or  four  years  on  the 
same  land,  and  with  uniform  success.  If  now  we  examine 
the  former  cases  with  attention,  we  shall  find  that  where 
the  deterioration  of  the  clover  has  been  observed,  the  soil 
has  been  turned  up  to  a  small  depth  only ;  as,  for  ex- 
ample, in  Norfolk,  and  in  the  duchies  of  Magdeburg, 
Brunsvrick,  &c.  On  the  other  hand,  where  clover  has 
been  found  to  succeed  uniformly,  it  has  been  sown  in 
gardens,  in  the  alternate  system  of  four  or  five  years, 
as  in  Belgium,  for  example.  (Vide  Schwertz,  ch.  ii.  s.  4). 
In  these  situations  the  soil  is  once  ploughed  up  to  a 
considerable  depth  between  two  sowings  of  clover.  In 
places  where  the  land  is  manured  with  lime,  marl,  or 
ashes,  clover  is  not  found  to  fail  when  often  grown  on 
the  same  spot.  Gypsum,  on  the  contrary,  which  is 
usually  so  beneficial  to  clover,  is  of  no  further  use  in 
these  cases.  I  content  myself  with  stating  these  facts 
without  attempting  to  explain  them. 

It  has  been  often  and  warmly  disputed,  whether  clover 
improves  or  exhausts  the  soil,  and  particularly  whether  it 
favours  or  injures  the  succeeding  crop.  Most  persons  in- 
cline to  the  former  opinion ;  but  it  cannot  be  denied  that 
many  have  experienced  the  truth  of  the  latter.  It  has  been 
positively  ascertained  that  clover  does  not  directly  exhaust 
the  land ;  for  it  is  always  observed  that  the  success  of 
the  following  crop  is  in  proportion  to  the  beauty  and 
abundance  of  the  clover,  provided  only  that  the  latter 
has  not  been  left  to  ripen  and  perfect  its  seed.  The  con- 
trary would  certainly  happen  if  clover  drew  from  the 
land  a  large  portion  of  the  nourishment  by  which  it 
grows.  But  clover  when  thin  and  weak  has  a  bad  effect 
upon  the  soil,  because  it  then  permits  the  growth  of 
weeds,  particularly  of  dog's  grass,   and   other  grasses 
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which  have  a  disposition  to  spread.  Moreover,  the 
ground  is  hardened,  from  losing  the  beneficial  shade  of 
the  clover,  particularly  when  the  clover  in  spite  of  its 
poorness  is  left  standing  for  a  long  time,  and  the  land 
which  has  borne  it  is  ploughed  but  once.  If,  then,  we 
would  obtain  a  good  result  from  clover,  in  this  respect 
also  we  must  omit  nothing  which  tends  to  make  it  grow 
thickly  and  strongly.  It  must  be  sown  on  a  rich,  well- 
cleared  soil,  which  has  been  lightened  by  following,  or 
the  cultivation  of  hoed  crops ;  the  sowing  must  be  per- 
formed with  great  care,  and  the  crop  mown  at  the  proper 
time.  The  clover  must  then  be  ploughed  up,  when  it 
has  grown  up  a  little  after  the  second  mowing,  and  long 
enough  before  seed-time  to  allow  the  soil  to  settle  itself, 
and  the  clover-stubble  to  rot.  If,  in  spite  of  all  the  care 
bestowed  upon  the  clover,  it  shoidd  grow  but  poorly,  in 
consequence  of  unfavourable  weather,  and  should  be 
partly  destroyed  by  winter,  we  must  content  ourselves 
vnth  one  crop,  and  fallow  the  soil  with  three  ploughings, 
succeeded  by  harrowing.  When  these  rules  are  observed, 
the  fertihty  of  the  soil  will  always  be  sensibly  improved 
by  the  groiii1;h  of  clover,  indepenaently  of  the  enrichment 
which  it  receives  from  the  increased  quantity  of  manure 
produced  by  the  crop.  Com  obtained  after  this  plant 
18  often  finer  than  that  which  is  grown  upon  a  non- 
manured  fallow. 

White ^  or  Dutch  Clover  {Trifolivm  repena). 

There  are  various  kinds  of  clover  which  bear  white 
flowers ;  even  that  of  which  we  have  been  speaking  some- 
times changes  colour ;  but  the  name  of  white  clover  is 
almost  always  confined  to  the  species  of  which  we  are 
about  to  treat.  This  species  of  clover  is  indigenous  on 
almost  all  moist,  clayey  soils  in  our  climate ;  it  forms, 
indeed,  part  of  the  sward,  and  even  if  not  perceived  at 
first  sight,  it  is  soon  discovered  on  closer  inspection.  It 
soon  shows  itself  after  the  soil  has  It^eB  manured  with 
substances  congenial  to  its  nature^  sucK  as  ^^>  ^^  ashes; 
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to  such  an  extent^  indeed,  that  some  persons  have 
imagined  that  its  seed  must  be  concealed  in  these 
substances. 

Some  cultivators  also  sow  Dutch  clover  with  the  in- 
tention of  mowing  it ;  but  it  requires  a  very  rich  soU 
to  cause  it  to  grow  to  any  considerable  height.  On  a 
soil  of  this  description,  it  will  sometimes  }rield  a  crop 
equal  in  thickness  to  that  of  the  common  purple  clover, 
and,  according  to  some  persons,  preferable  to  the  latter 
as  a  fodder  plant — of  better  flavour,  yielding  more  nou- 
rishment, and,  above  all,  more  conducive  to  the  produc- 
tion of  milk.  But  it  yields  only  one  crop,  and  does  not 
rise  much  above  the  surface. 

It  is  more  frequently  used  to  form  pastures,  and  is 
certainly  the  most  generally  approved  of  all  plants  that 
are  cultivated  for  this  purpose.  It  is  pecuUarly  fitted 
for  a  pasture-plant  by  the  disposition  which  it  has  to 
send  forth  shoots,  and  the  quickness  with  which  its 
leaves  are  reproduced,  a  quality  in  which  it  surpasses 
the  purple  clover.  Again,  Dutch  clover  is  not  so  easily 
choked  by  weeds,  but  exterminates  them  by  means  of  its 
roots,  which  thrust  their  way  through  the  soil ;  hence,  it 
does  not  require  a  soil  so  well  cleared,  and  may  with 
greater  facihty  be  sown  after  repeated  grain  crops.  It 
has  also  been  remarked,  that  Dutch  clover  is  not,  like 
purple  clover,  averse  to  growing  frequently  on  the  same 
soil,  although  that  soil  may  have  been  but  superficially 
ploughed,  a  consequence,  no  doubt,  of  the  plant  being 
indigenous,  and  growing  spontaneously  in  this  country. 
Some  persons  have,  however,  observed,  that  on  soils  not 
very  well  adapted  to  its  cultivation  it  thrives  better  when 
first  introduced  than  after  the  land  has  borne  it  for  a 
number  of  years* 

Purple  clover  is  not  found  to  be  injured  when  sown 
alternately  with  white  clover. 

Dutch  clover  is  sown  either  on  the  autumnal  sowing 
or  among  the  spring  com ;  but  the  former  position  is 
better  for  it,  because  among  the  autumn  com  it  grows 
up  more  quickly,  and  afibrds  good  pasturage  among  the 
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stubble.  It  is  also  spread  over  the  autumnal  sowings  as 
soon  as  the  frost  is  over ;  sometimes  also  sown  before 
winter,  or  even  while  the  ground  is  covered  with  snow, 
in  order  that  it  may  be  more  eflfectually  buried  by  the 
water  formed  when  the  snow  melts,  and  may  conse- 
quently germinate  on  the  first  return  of  spring. 

The  smallness  of  the  seed  of  Dutch  clover,  and  the 
disposition  of  the  plant  to  spread,  allow  of  its  being  sown 
much  more  thinly  than  purple  clover ;  a  much  smaller 
quantity  of  seed  is  therefore  required  for  a  given  extent 
of  ground — 2  lbs.  or  2^  lbs.  per  acre  are  quite  sufficient, 
if  the  seed  be  uniformly  scattered. 

The  time  for  which  Dutch  clover  lasts  depends  upon 
the  extent  to  which  the  soil  is  adapted  to  it.  Sometimes 
it  continues  for  three  years  only  from  the  time  of  sowing, 
and  fails  in  the  fourth.  When  fed  off  to  excess  by  sheep, 
it  disappears  sooner  still,  because  these  animals  gnaw  the 
stem  even  down  to  the  roots,  which  they  tear  up. 

When  the  seed  is  to  be  gathered,  the  clover  is  usually 
mown ;  this  operation,  however,  always  leaves  many  of 
the  heads  untouched.  If  it  be  desired  to  obtain  a  large 
quantity  of  seed  from  a  small  extent  of  ground,  it  is  best 
to  have  the  heads  gathered  by  women  and  children,  either 
by  hand  or  with  the  scissors.  The  result  of  this  method 
will  always  repay  the  expense  of  the  manual  labour.  The 
seed  may  also  be  gathered  by  means  of  a  sack  having 
just  within  its  mouth  a  kind  of  iron  comb,  which  is  drawn 
over  the  clover  and  pulls  off  the  heads.  These  heads  then 
fall  into  the  sack,  the  mouth  of  which  is  for  this  purpose 
kept  open  with  a  bow. 

Many  other  kinds  of  clover  have  also  been  recom* 
mended  for  cultivation. 

Sttawberry  Trefoil  {Trifolium  fragiferuni). 

This  species  is  very  similar  to  Dutch  clover,  both  in 
nature  and  appearance :  it  is  distinguished  from  the  latter 
only  by  its  heads,  which  are  in  the  form  of  strawberries. 
It  is  likewise  indigenous,  and  appears  to  put  forth  leaves 
«ven  more  tufted  than  those  of  Dutch  clover ;  but  we  are 
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unacquainted  with  any  trial  of  it  on  a  large  scale.  The 
species  known  by  the  name  of  Zigzag  Trefoil  {Trifolium 
flexuomm)^  of  which  there  are  two  varieties,  alpestre  and 
rubena,  1ms  been  recommended  as  a  substitute  for  the 
common  purple  clover,  because  both  varieties  thrive 
better  than  common  clover  on  a  bad  soil;  but  their 
produce  is  less  abundant,  and  they  have  not  the  soft 
fleshy  leaves  of  the  meadow  clover. 

The  Yellow  Melilot  {Trifolium  melilotns\  approaches 
more  nearly  to  lucerne  than  to  clover,  both  in  culture  and 
mode  of  growth :  it  ought,  indeed,  to  be  regarded  as  a 
substitute  for  the  former.  The  variety  with  blue  flowers 
has  too  strong  a  scent ;  the  yellow-flowered  has  less  odour; 
and  the  white  less  still.  The  latter  is,  consequently, 
preferred.  It,  however,  imparts  a  sUght  flavour  to  nulk 
and  butter ;  but  this  flavour  is  by  some  persons  considered 
as  not  unpleasant,  and  in  cheese  is  even  esteemed. 

Lucerne  {Medica^o  sativa). 

My  attention  has  been  fixed  in  an  especial  manner  on 
this  plant,  on  the  one  hand  by  the  great  esteem  in  which 
it  has  been  constantly  held  from  the  remotest  times  as  the 
best  of  all  fodder  plants ;  and,  on  the  other,  by  repeated 
attempts  which  I  have  made  to  cultivate  it  with  all  possible 
care,  but  which  in  spite  of  all  my  endeavours  have  pro- 
duced but  very  indifferent  results!  I  have  not,  however, 
confined  my  attention  exclusively  to  my  own  experiments; 
I  have  also  collected  and  compared  the  results  obtained 
by  other  cultivators,  and  endeavoured  to  trace  the  cause 
of  the  differences  between  them.  I  have,  consequently, 
found  reason  to  alter  my  opinion  more  than  once,  as  may 
be  seen  by  comparing  the  1st  and  3rd  volumes  of  my 
English  Agriculture.  At  present,  I  consider  myself 
better  qualified  to  form  a  fixed  and  well  grounded  opinion. 

For  the  culture  of  lucerne,  the  lower  stratum  of  the  soil 
is  one,  I  may  almost  say,  of  more  consequence  than  the 
uppner.  The  latter  may  be  ameliorated  and  enriched 
during  the  growth  of  the  lucerne ;  the  former  increases  in 
importance  every  year,  in  consequence  of  the  lengthening 
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of  the  fusiform  or  principal  root  of  the  plant.  For  the 
subsistence  of  lucerne,  it  is  absolutely  necessary  that  the 
soil,  to  the  depth  of  at  least  four  feet,  be  of  the  same 
nature  as  the  vegetable  stratum,  and  in  accordance  with 
the  habits  of  the  plant  itself.  When  the  successive  strata 
of  the  soil  vary  in  consistence  or  constituent  parts,  the 
root  of  the  lucerne  is  checked,  and  the  plant  dies,  or,  at  aU 
events,  barely  vegetates.  That  which  is  most  inimical  to 
it  is  a  stiff  clay  on  which  water  rests  without  penetrating. 
There  are  whole  districts,  as  well  as  detached  spots,  in 
the  fields  where  this  variation  of  strata  occurs,  but  at  a 
depth  which  has  hitherto  concealed  it  from  observation : 
in  such  situations  all  trials  of  this  plant  are  unsuccessful. 
It  is,  however,  possible  to  mix  the  several  lower  strata  of 
the  soil  by  tummg  them  up,  and  thus  to  render  them  fit 
for  the  ci:dture  of  lucerne :  but  the  operation  must  be  per- 
formed to  a  considerable  depth,  at  least  three  feet  below 
the  usual  depth  of  ploughing ;  and  even  this  is  scarcely 
sufficient.  I  have  often  found,  and  my  experience  is  con- 
firmed by  that  of  others,  that  lucerne,  after  having  presented 
a  remarkably  good  appearance  until  the  third  year  of  its 
growth,  has  then,  instead  of  putting  forth  more  abundant 
shoots,  begun  to  thin  and  die  away,  notwithstanding  that 
the  greatest  care  has  been  bestowed  upon  it. 

It  is  well-known  that  a  soil,  to  be  adapted  to  the  culture 
of  lucerne,  must  not,  at  any  time  of  the  year,  be  exposed 
to  injury  from  wetness.  Spots  which  are  over  subter- 
ranean springs,  and  those  on  which  water  stagnates  at 
the  surface,  occasioned  by  alternate  strata  of  pervious 
and  impervious  soil,  are  on  this  account  quite  unfit  for 
the  growth  of  lucerne.  Even  if  such  portions  of  land 
could  be  properly  drained,  they  would  still  be  inapplicable 
to  the  culture  of  this  plant.  But  lucerne  is  also  injured 
by  water  running  over  the  surface  of  the  soil,  and  either 
collecting  there,  or  filtering  through.  Such  water  injures 
the  plants  either  directly,  or  by  favouring  the  growth 
of  grass  at  the  surface,  which  chokes  and  destroys  the 
lucerne.  This  evil  may  often  be  somewhat  lessened  by 
draining. 
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The  soil  must  also  be  of  medium  consistence.  Stiff 
clay  is  quite  unfit  for  lucerne,  for  only  the  vegetable  stratum 
of  such  a  soil  is  lightened  by  manuring  and  cultivation, 
and  the  lower  stratum  soon  offers  a  resistance  which  is 
very  injurious  to  the  roots.  Lucerne  thrives  better  on  a 
deep  sandy  soil,  but  continues  weak  and  poor,  and  during 
drought  is  so  much  injured  that  its  leaves  fall  off.  The 
best  soil  for  lucerne  is  one  which  is  homogeneous  to  a  con- 
siderable depth,  and  in  which  the  quantity  of  sand  is  to 
that  of  clay  purified  by  washing  in  any  proportion  between 
70  :  30,  and  50 :  50.  But  it  is  still  more  advantageous  to 
the  lucerne  when  part  of  the  sand  is  replaced  by  lime, 
even  if  that  substance  should  be  found  in  the  lower  stratum 
only,  and  not  in  the  vegetable  layer.  The  lime  must  not, 
however,  predominate,  or  be  collected  in  separate  layers, 
but  mixed  uniformly  with  the  other  constituents  of  the 
soil.  Sainfoin  grows  admirably  on  limestone,  but  lucerne 
does  not. 

The  former  kind  of  land,  usually  called  warm  land,  is 
universally  regarded  as  the  best  for  lucerne.  But  the  soil 
on  which  this  plant  grows  should  also  have  a  warm 
aspect — that  is  to  say,  it  should  be  turned  towards  the 
east,  or  the  south,  and  somewhat  sheltered  from  the  cold 
damp  winds  of  the  north  and  west.  Lucerne  is  a  native 
of  warm  climates:  it  there  withstands  continued  heat 
better  than  any  other  plant :  hence,  warm  dry  summers, 
in  which  clover  suffers  most  from  drought,  are  precisely 
those  during  which  lucerne  grown  on  proper  soils  jdelds 
the  most  abundant  produce. 

To  cultivate  lucerne  successfully,  it  is  necessary  to  turn 
up  the  soil  not  only  on  the  surface,  but  likewise  to  a 
considerable  depth:  this  mode  of  proceeding  is  much 
less  costly  and  difficult  than  random  trials,  which  seldom 
3deld  definite  results.  In  various  localities,  where  the  lower 
strata  of  the  soil  vary  considerably,  the  culture  of  lucerne 
is  always  precarious.  Thick  crops  of  it  are  rarely  obtained 
on  such  soils :  vacant  spaces  are  sdways  found;  and  in  those 
parts  where  the  plants  meet  with  strata  which  are  uncon- 
genial to  them,  they  fall  off  and  disappear. 
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Land  which  is  to  be  sown  with  lucerne  must  be  well 
prepared,  ploughed  as  deeply  as  possible,  and  cleared  of 
all  perennial  weeds ;  dog's-tooth  grass,  and  all  roots  of 
grasses  must  be  absolutely  destroyed — a  result  which 
cannot  be  obtained  more  effectually  than  by  a  complete 
fallow,  or  the  culture  of  hoed  crops  for  two  successive 
years.  Annual  weeds  are  not  very  injurious  to  lucerne, 
because  they  are  cut  down  together  with  the  crop  which 
has  been  associated  with  it,  or  with  the  young  lucerne 
itself,  after  which  they  disappear.  Their  seed  must  not, 
however,  be  allowed  to  ripen. 

Before  executing  the  labours  required  for  lucerne,  it  is 
proper  to  manure  the  land  abundantly,  so  that  the 
manuring  may  not  require  repetition  while  the  lucerne  is 
growing. 

Lucerne  is  sown  either  by  itself  or  with  another  crop ; 
the  quantity  of  seed  required  is  from  seven  to  eight  pounds 
per  acre,*  for  the  grain  is  much  larger  than  that  of  clover. 
The  former  method  was  once  preferred,  because  it  gives 
greater  facihty of  removingweeds,  and  thinning  the  lucerne 
where  it  looks  too  thick.  But  at  the  present,  the  latter 
method  is  almost  universally  adopted,  because  it  is  scarcely 
practicable  to  carry  on  the  weeding  operations  on  a  large 
scale,  and  it  has  been  found  that  the  young  luceme-plants 
are  assisted  by  the  covering  and  protection  which  they 
receive  from  those  which  are  associated  with  them. 
Many  cultivators  sow  lucerne  with  barley,  especially  the 
late  four-rowed  variety ;  the  barley  is  allowed  to  ripen. 
Others  prefer  a  crop  which  can  be  mown  in  the  green 
state,  such  as  peas,  tares,  and  various  mixtures.  For  my 
part,  I  prefer  flax  and  buckwheat,  which  I  have  found 
by  trial  to  be  most  advantageous;  indeed,  I  have  observed 
that  under  these  plants  lucerne  always  grows  very  thickly 
and  uniformly,  and  afterwards  shoots  with  the  greatest 

*  My  ezperitfBce  is  not  ezaetiy  In  ftocordance  with  that  of  onr  author  re- 
spectiDg  the  quantity  of  seed  which  should  he  sown  upon  an  acre.  I  have 
always  found  It  advantageous  to  use  16  or  18  lbs.  per  acre.  1  admit,  however, 
that  when  the  soil  has  been  turned  up  to  the  depth  of  four  or  five  inches,  and 
properly  manured,  and  the  plants  consequently  grow  with  extraordinary 
vigour,  it  is  not  necessary  to  sow  so  thlclily.-^FBBircH  TsAirs. 
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vigour.  The  flax  must,  however,  be  pulled  up  with  some 
care  and  management,  otherwise  the  young  lucerne  plants 
will  be  injured.  Buckwheat  may  be  either  suffered  to 
ripen  or  mown  while  in  flower ;  but  as  on  soils  of  this 
description  it  usually  puts  forth  too  many  leaves  to  allow 
of  its  producing  much  seed,  I  prefer  the  latter  method. 
Under  these  plants  the  soil  becomes  perfectly  clean;  they 
do  not  shoot  a  second  time,  but  leave  the  ground  to  the 
lucerne  at  the  very  time  when  the  latter  is  required  to 
grow  most  rapidly.  Towards  the  end  of  summer,  and  in 
autumn,  the  lucerne  requires  no  farther  attention. 

Some  cultivators  sow  purple  clover  among  lucerne,  for 
the  purpose  of  procuring  an  abundant  crop  in  the  second 
year,  at  which  time  the  lucerne  has  not  yet  attained  its  full 
growth.  For  my  own  part,  I  have  found  the  produce  of 
lucerne  in  the  second  year  to  be  at  least  equal  to  that  of 
the  clover ;  and  moreover,  there  is  reason  to  fear  that  the 
latter,  which  at  first  grows  in  tufts,  would  destroy  a  num- 
ber  of  the  young  looSL  phnts.  I  «umot,  theJore,  gi,e 
my  approval  to  this  method. 

Many  persons,  on  the  approach  of  winter,  cover  their 
young  lucerne  with  stiff  dung  containing  straw ;  I  do  not 
deny  the  possible  utiUty  of  this  method  in  severe  vrinters, 
when  the  ground  is  not  covered  with  snow.  During  the 
winter  of  1802-3,  the  young  lucerne  plants  perished;  but 
we  rarely  have  winters  so  completely  free  from  snow,  or 
in  which  the  frost  penetrates  so  deeply  into  the  ground, 
producing  not  mere  cracks,  but  deep  chasms.  Moreover, 
a  very  thick  covering  would  be  required  to  form  a  suffi- 
cient protection  against  cold  so  intense  as  this.  In  the 
winter  of  1810-11,  when  also  the  ground  was  not  covered 
with  snow,  and  the  cold  was  very  intense,  the  young 
lucerne  plants  were  not  injured.  The  covering  of  dung 
appears  to  me  to  render  the  young  plants  deUcate,  to 
favour  the  growth  of  weeds,  and  the  covering  of  the  land 
with  grass,  which  is  very  injurious  to  lucerne,  and  also  to 
attract  mice  to  the  fields.  My  advice  is,  therefore,  to 
leave  the  young  lucerne  to  itself  for  the  first  winter. 

For  the  preservation  of  lucerne  it  is  very  important,  and 
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indeed  almost  indispensable,  that  the  ground  be  strongly 
harrowed,  especially  in  spring.  This  operation  may  ako 
be  repeated  between  two  crops,  several  times  in  the  year, 
when  the  grass  roots  seem  inclined  to  establish  themselves 
in  the  soil  between  the  lucerne  plants.  In  the  spring  of 
the  first  year,  the  harrowing  must  be  moderately  per- 
formed ;  but  in  the  following  year  it  must  be  executed 
with  as  much  force  as  possible,  so  as,  indeed,  to  give  the 
land  the  appearance  of  a  field  completely  broken  up. 
The  harrows  used  for  this  purpose  must  be  very  strong 
and  well  tempered.  If  there  be  no  large  harrows  at 
hand,  small  ones  must  be  several  times  passed  in  all 
directions.  This  operation  does  no  harm  to  a  lucerne 
crop  which  has  already  acquired  some  strength.  Such  a 
crop  puts  forth  tufts  of  greater  size  and  strength  in  pro- 
portion to  the  depth  to  which  the  soil  has  been  broken. 
An  old  lucerne  field  has  even  been  restored  to  its  youthful 
vigour  by  having  furrows  traced  on  it  with  the  plough  at 
intervals  of  a  foot. 

The  good  effect  of  spreadmg  dmig  upon  the  field  is 
increased  by  this  strong  harrowmg.  Lucerne  may  be 
advantageously  dunged  every  two  years,  in  order  to  main- 
tain it  in  a  state  of  vigorous  growth,  but  the  best  method 
is  to  manure  it  alternately  with  dung  and  mineral  manures. 
Amongst  the  latter,  ashes  are  particularly  efficacious ;  but 
pounded  lime,  mixed  with  mould  or  turf  and  pulverised 
marl,  is  also  very  useful.  Of  all  animal  manures,  the  most 
efiicacious  is  the  dung  of  birds,  especially  of  pigeons, 
spread  very  thinly  over  the  land.  It  is  also  cxistomaiy  to 
apply  liquid  manure,  consisting  of  stable-drainings  mixed 
with  water,  and  allowed  to  ferment ;  this  kind  of  manure 
is  used  in  Switzerland,  under  the  name  oijpurin. 

Gypsum  spread  upon  lucerne  produces  as  good  an  effect 
as  it  does  upon  clover. 

Lucerne  should  be  mown  before  the  flower-buds  show 
themselves,  if  we  would  ensure  a  prompt  and  vigorous 
after-shoot.  A  well  managed  lucerne  crop  may  be  cut 
four  or  five  times  in  the  course  of  a  siunmer. 

The  strength  of  each  crop  increases  almost  every  year, 

VOL.  TI.  T  T 
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as  long  as  the  lucerne  field  continues  thickly  eevered,  and 
no  vacant  spaces  show  themselves,  provided  always  that 
the  harrowing  and  manuring  be  not  neglected.  Even  if 
the  old  plants  do  not  put  forth  shoots  of  equal  length 
with  those  of  the  young  ones,  they  have,  nevertheless, 
the  advantage  in  point  oi  thickness :  their  produce  exceeds 
that  of  all  other  fodder  plants.  Forty  quintals  per  acre 
is  regarded  as  an  average  quantity,  but  it  is  said  that  the 
produce  often  amounts  to  eighty  quintals.  The  richness 
of  the  crop  depends  much  upon  the  quantity  of  manure 
that  has  been  bestowed  upon  it;  but  temperature  has  also 
considerable  influence :  the  hotter  the  sununer  the  mora 
abundant,  generally  speaking,  is  the  produce. 

Lucerne  is  either  used  in  the  green  state  to  feed  cattle, 
or  made  into  hay ;  the  process  of  making  lucerne-hay  is 
the  same  as  that  for  oloverrhay.  In  the  green  state 
lucerne  is  most  frequently  given  to  horses ;  these  animals 
gain  rather  than  lose  strength  when  fed  upon  lucerne^ 
provided  they  are  once  a  day  supplied  with  a  third  of 
their  usual  &ed  of  oats.  liuceme  given  to  cows  seems 
to  increase  their  milk  even  more  than  clover ;  some  per^ 
sons,  however,  think  that  the  milk  thus  produced  is  thin, 
and  that  the  butter  often  acquires  ^  bitter  taste.  I  have 
not  observed  this  myself. 

Lucerne  is  a  very  long-lived  plant.  On  a  piece  of 
garden  ground  formerly  used  as  a  lucerne-field,  and  after^ 
wards  turned  up  twice  with  the  spade  and  laid  down  to 
grass,  I  have  seen  i^olated  lucerne  plants  grow  up  whinh 
must  have  been  at  least  thirty  years  old.  A  lucerne  field 
may  often  be  kept  up  for  fifteen  years ;  seven  or  eight 
years  is  the  time  usually  reckoned.  Some  cultivators 
suifer  their  lucerne  to  grow  for  four  or  five  years  only, 
not  so  mucH  from  fear  of  its  perishing  or  diminishing,  as 
for  the  sake  of  turning  the  soil  to  greater  account  by 
more  rapid  alternation. 

That  lucenie  may  be  included  in  a  well-arranged  field- 
system,  it  is  necessary  that  the  system  contain  a  great 
number  of  divisions,  either  to  allow  the  lucerne  to  con- 
tinue for  a  sufiicient  length  of  time,  or  because  this  plant 
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cannot,  according  to  general  opinion,  be  successfully 
resown  on  the  same  spot  till  after  an  interval  of  nine 
years.  If  the  number  of  divisions  be  but  small,  seven 
for  example,  it  is  best  to  keep  a  few  acres  of  each  for  the 
growth  of  lucerne ;  to  sow  a  portion  of  them  with  it 
every  year ;  and  after  having  gone  through  them  all,  to 
break  up  a  portion  every  year,  and  devote  another  p^ 
of  each  division  to  the  culture  of  lucerne.  This  method 
is  particularly  necessary  in  places  where  the  fields  are  not 
all  adapted  to  the  growth  of  lucerne.  In  many  eases 
particular  spots  of  ground  are  devoted  to  this  plant  with, 
out  regular  order,  being  separated  for  the  purpose  from 
the  usual  rotation. 

Seed  is  not  gathered  from  young  lucerne  crops,  or  from 
such  as  are  to  be  frequently  cut  and  to  last  a  long 
time,  for  the  plants  are  much  exhausted  by  perfecting 
their  seed.  I  have,  however,  known  them  to  be  com- 
pletely restored  by  good  manuring.  The  seed  is  usually 
gathered  on  lucerne  fields  which  are  intended  to  be 
broken  up ;  the  first  shoot  is  mown  while  young,  and 
the  second  allowed  to  ripen. 

Lucerne  seed  is  more  easily  threshed  than  clover  seed ; 
but  it  is  less  plentiful,  and  its  price  is,  consequently, 
higher  by  one4hird. 

The  breaking  up  of  an  old  lucerne  field  does  not 
appear  to  me  to  be  easy.  I  have  treated  such  land  with 
three  deep  ploughings,  using  ploughs  with  cutting  shares, 
to  prepare  it  for  hoed  crops,  and,  nevertheless,  lucerne 
plants  have  sprung  up  again.  This,  however,  is  the  case 
with  young  lucerne  only ;  for  the  celebrated  Pietet  de 
Lancy,  who  keeps  his  lucerne  growing  for  four  years, 
only  sows  wheat  after  it,  as  after  clover  upon  a  single 
ploughing. 

The  fertility  of  a  broken  lucerne  field  is  very  gceax* 
especially  if  it  has  been  often  manured  during  ^^  ^ro^^ 
of  the  lucerpe ;  such  land  will  bear  a  seri^g  oi  crop^  \^i)i^" 
out  requiring  fresh  qianure. 

I  must  here  notice  a  few  particular  jw  aq^  o%  csvikVCsc^^^ 
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ing  lucerne,  of  which  I  have  treated  more  at  length  iu 
the  first  volume  of  my  "  English  Agriculture." 

By  tmnsplantation,  wherein  the  lucerne  loses  its  tap- 
root, this  plant  may  be  cultivated  on  soils  which  have  but 
little  depth,  because  it  then  puts  forth  lateral  roots  which 
require  considerable  space.  Tins  seems  to  be  the  prin- 
cipal motive  for  adopting  this  method.  I  have  tried  it 
on  a  small  scale,  but  have  found  it  to  be  attended  with 
this  inconvenience,  that  the  plants  which  grew  very 
strongly  became  gradually  covered  with  a  woody  envelope, 
hard  enough  to  resist  the  scythe,  and,  consequently,  grew 
higher  and  higher ;  from  this  cause  the  lucerne,  after  a 
few  years,  had  to  be  mown  six  inches  above  ground. 
This  method  is  also  very  troublesome ;  the  transplanting 
must  be  frequently  repeated,  and  three  years  elapse 
before  the  tufts  of  lucerne  unite  and  press  one  against 
the  other.  Hence,  this  process  has  fallen  into  disuse  in 
England.  It  may,  however,  be  adapted  for  the  purpose 
of  filling  up  vacant  spaces. 

The  method  of  drilUng  lucerne  between  grain,  and  in 
rows  eight  or  ten  inches  apart,  is  regularly  increasing  in 
estimation  in  England,  because  the  culture  by  which  the 
plant  is  so  much  benefited  is  much  more  efiectually  per- 
formed with  the  horse-hoe  than  with  the  harrow.  I  have 
not  yet  tried  this  method. 

A  well-made  lucerne  ground,  the  extent  of  which 
is  kept  up  by  sowing  a  new  portion  every  year  to  supply 
the  place  of  that  which  is  broken  up,  gives  great  assist- 
ance to  a  rural  undertaking,  and  may  even  fully  and 
safely  supply  the  want  of  meadow-lands.  A  meadow 
never  yields  on  the  same  extent  of  surface  a  produce 
equal  to  that  of  a  lucerne  field,  and  can  rarely  be  de- 
pSnded  upon  with  equal  security  * 

*  All  that  onr  learned  author  has  here  said  on  the  cultivation  of  lucemei 
seems  to  me  perfectly  correct  with  regard  to  the  north  of  Germany.  But  in 
milder  climates,  I  have  had  very  fine,  plentiful,  and  durahle  lucerne  growing 
on  soils  which  Iiad  not  been  turned  up  to  a  greater  depth  than  sixteen  inches, 
but  were  In  a  healthy  condition,  and  gravelly.  I  have  even  obtained  from 
such  lucerne-grounds,  as  much  as  eighty  quintals  of  dry  fodder  per  acre. 
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Sainfoin  {Hedysarum  Onobrychis). 

This  valuable  fodder  plant  absolutely  requires  a  soil 
whose  lower  stratum  contains  lime.  On  such  a  soil  the 
assistance  of  a  moderate  quantity  of  manure  is  sufficient 
to  ensure  tolerable  success  to  the  plant,  even  on  the 
poorest  vegetable  stratum ;  whereas,  if  Ume  be  wanting 
in  the  lower  bed,  the  sainfoin  will  not  thrive,  even  though 
the  richest  vegetable  soil  should  be  devoted  to  it.  On 
such  a  soil  it  grows  up  very  weD,  and  appears  very  thick 
in  the  first  year ;  but  it  afterwards  d^appears  without 
forming  tufts.  It  requires  lime  or  chalk :  even  if  these 
substances  should  be  in  the  form  of  hard-rocks,  the  roots 
will  not  fail  to  make  their  way  through  them.  Whoever 
thinks  of  OTOwine  it  may  save  himself  a  number  of  costly, 
and  perhSs  rX.  tib.  by  Boundrng  hi.  tod  to  t4 
depth  of  four  feet. 

Land  which  is  to  be  sown  with  sainfoin  must  be  cleared 
of  weeds,  especially  of  dog's-tooth  grass,  which  prevents 
the  success  of  this  plant.  The  clearance  may  be  efiFected  by 
careful  fallowing,  or  the  culture  of  hoed  crops.  Sainfoin 
is  greatly  improved  by  recent  manuring ;  but  it  is  often 
sown  on  poor  soils,  and,  nevertheless,  yields  a  plentiful 
crop. 

Sainfoin  is  usually  sown  with  oats  or  barley ;  it  is, 
however,  sometimes  sown  in  autumn,  with  com.  The 
seed  is  sown  either  upon  or  under  the  lines,  but  not  at 


during  the  yean  of  their  greateet  viffour ;  and  I  have  scarcely  fallen  short  of 
this  quantity  on  rich  lands  which  had  been  cultiTated  to  the  depth  of  the  spade 
only ;  that  is  to  say,  about  twdve  or  thirteen  inches  Rhine-measure. 

Lucerne  fields  gire  more  frequent  and  plentiful  crops  when  they  are 
watered  in  time  of  drought  with  warm  or  calcareous  waters,  by  irrigation,  or 
momentary  inundation ;  but,  generally  speaking,  their  duration  is  shortened 
by  this  treatment,  because  the  soil  acquires  an  increased  disposition  to  become 
covered  with  grass.  Count  Ph.  R6,  formerly  professor  of  agronomy  in  the 
university  of  Bologna,  and  now  at  Modena,  has  gone  through  a  series  of  con- 
clusive experiments  on  this  point,  in  the  agricultural  garden  of  the  first -men- 
tioned university.  In  all  cases  it  is  of  the  utmost  importance  to  take  proper 
precautions  to  prevent  Uie  lucerne  roots  from  coming  in  contact  with  stagnant 
and  subterranean  waters ;  but  this  precaution  becomes  doubly  necessary  when 
the  lucerne-field  is  to  be  watered.— 1815.    French  Trans. 
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any  considerable  depth.  The  quantity  of  seed  used  is 
two  or  three  bushels  per  acre ;  the  latter  quantity  is  to 
be  preferred. 

Sidnfoin  may  likewise  be  advantageously  sown  in  rows 
irith  the  com*drill,  and  cultivated  with  the  horse-hoe, 
supposing  that  these  implements  have  been  already  intro^ 
duced  upon  the  establishment;  this  method  saves  a  third 
of  the  seed.  When  we  are  desirous  of  growing  sainfoin 
in  large  quantities,  we  must  endeavour  to  procure  seed 
from  countries  in  which  this  cultivation  is  sdready  estab- 
lished on  the  large  scale ;  for  seed-tnerchants,  who  sell 
it  by  the  pound,  charge  much  too  highly  for  it^  &nd 
sometimes  sell  it  in  an  unripe  state.  But  we  must 
make  timely  application  to  an  enterprising  and  honest 
grower ;  for  this  grain  is  not  a  common  object  of  com^* 
merc&,  and  the  gathering  of  it  at  the  proper  season 
requires  considerable  attention. 

As  soon  as  the  plants  have  established  their  roots  in 
the  soil,  which  sometimes  happens  in  the  spring  imme^^ 
diately  following  the  sowing,  but  sometimes  not  till  that 
of  the  next  year^  the  sainfoin  must  be  treated,  like 
lucerne,  with  strong  harrowing.  If  it  be  manured  a 
little^  from  time  to  time,  its  shoots  will  be  more  abun- 
dant, and  its  produce  large. 

As  this  plant  is  usually  grown  on  distant  and  hilly 
fields,  it  is  more  frequently  made  into  hay  than  con- 
sumed as  green«meat.  It  yields  a  plentiful  crop  just  as 
it  is  beginning  to  flower,  and  a  second  but  smaller  one 
at  the  end  of  summer ;  at  this  time  it  will  also  afford 
very  nourishing  pasturage.  A  produce  of  eighteen  or 
twenty  quintals  of  hefy  is  considered  satisfactory ;  but  on 
a  favourable  soil,  frequentl  manured  on  the  surface,* 
the  pipodnce  may  amount  to  thirty  quintals  per  acre. 
This  fodder  is  particularly  good ;  many  practical  cultiva- 
te On  the  borders  of  the  Lake  of  Oeneva,  where  sainfoin  is  much  eeteemed, 
especially  for  feeding  horses,  it  is  often  supplied  with  mineral  manures,  espe- 
cially gypsum,  but  an  opinion  is  entertained  (and  I  think  that  I  have  had 
practical  demonstration  of  its  correctness)  that  animal  manures  cause  the 
plant  to  malce  au  effort  of  vegetation  whieh  hastens  its  death.— Fbihox 

TRAK6, 
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tort  say  that  its  quality  surpasses  that   of  clover  and 
lucerne. 

Sainfoin  is  very  durable  when  it  meets  with  a  favour- 
able soil,  pi*ovided  that  it  be  properly  harrowed  and 
manured,  especially  with  ashes  or  gypsum,  and  not  too 
often  required  to  produce  seed.  Fields  of  sainfoin  have 
been  kept  in  excellent  condition  for  twenty  years. 

Sainfoin  sometimes  penetrates  the  ground  twelve  inches 
deep ;  plants  of  it  have  even  been  found  whose  roots 
went  to  the  depth  of  sixteen  inches.  The  roots  are  very 
strong  in  the  upper  part,  so  that  it  is  not  easy  to  break 
up  an  old  sainfoin  layet:  this  labour  is,  however,  willingly 
tmdertaketi,  because  a  field  of  this  description,  which  has 
previously  not  even  repaid  thd  expense  of  sowing,  will 
afterwards  yield  several  fine  crops  without  fresh  manur- 
ing. The  light  vegetable  stratum,  covering  a  calcareous 
rock,  is  thereby  considerably  increased,  and  the  vigorous 
I'oots  of  the  sainfoin  appeal'  to  lighten  the  rock  and  divide 
the  calcdreolis  stones.  It  seems,  however,  to  be  matter 
of  observation  that  sainfoin  will  not^  till  after  a  very  long 
intefval,  thrive  on  land  which  it  has  previously  occupied. 

This  plant,  which  seems  to  penetrate  the  depths  of  the 
fcoil  to  seek  nourishment  which  it  afterwards  jrields  to 
the  surface,  is,  for  many  countries,  an  invaluable  gift  of 
nature;  whilst,  in  others,  it  is  absolutely  unavailable. 
Excellent  fodder  may,  by  iti  Ineans,  be  obtained  on  the 
fops  of  the  most  barren  hilte,  ittfficient,  indeed,  to  supply 
the  Want  of  low  meadows.  The  latter  may  then  be 
Sometimes  advantageously  btoken  up,  and  thus  the  usual 
order  of  ntttttre,  which  seems  to  design  the  valleys  fot 
producing  fodder  and  the  heights  for  cultivating  grain, 
may  be  inverted :  but  we  must  be  careful  to  ascertain 
quid  quaque/eraf  regio,  quidferre  recuset, 

VARIOUS    OTHER   F0P»BR   PLANTS,  WITH  PAPILlOlSAOSOUS 

FLOWERS. 

Attempts  have  been  made  to  cultivate  var\D\v^  oOa^ec 


Attt^iiipts  nave  ueeu   lumxv   i»u   i/uitivaX©    vuaiwvvs  v}\i»-*^^*- 

plants  of  the  gentis  medioago,  and  ot^i^ts  ^^^^^'tv^*  ^^^ 
dfeiiity  to  them,  and  sdverrf  authors  v  ^^  tofeoi^^^i^y^^^ 
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these  plants ;  but  their  cultivation  has  no  where  l)een 
continued,  or  even  generally  adopted.  The  cause  of  this 
neglect  is  not  so  nuich  that  the  plants  thus  recommended 
have  been  found  unfit  for  the  uses  to  which  they  were 
destined,  as  that  they  are,  in  many  respects,  inferior  to 
those  already  spoken  of ;  and  that  where  the  latter  have 
been  found  unavailable,  the  former  have  likewise  yielded 
but  an  indifferent  return.  Of  this  number  are  the  fol- 
lowing : — 

Yellow  Sickle  Medick  {Medicago  falcatd)^ 

Which  grows  wild  almost  everywhere,  and  thrives  on  bad 
soils :  its  produce  is,  however,  but  small ;  and,  on  good 
land  it  is  far  inferior  to  lucerne. 

Black  Medick  or  Nmisuch  {Medicoffo  lupulifia), 

Is  liable  to  the  same  objections ;  as  are  also  various 
kinds  of  Lotus;  for  example,  lotm  siliquosus  and 
lotus  comiculatus,  or  common  bird's-foot  trefoil :  various 
species  of  LathyruSy  viz.,  lathyrus  pratensia  or  mea- 
dow vetchling,  lathyrus  saiivm,  and  lathyrua  tuberosus: 
several  species  of  OrobuSy  such  as  orobm  niger  or  black 
bitter  vetch,  arohus  sylvaiicus  or  wood  bitter  vetch,  and 
orobus  lutiBm ;  also  astragalus  deer,  and  various  kinds  of 
wild  vetches. 

All  these  plants  are  excellent  in  natural  meadows, 
where  they  grow  among  thie  rest  of  the  herbage.  When 
meadows  are  to  be  sown  with  them,  it  is  certainly  advi- 
sable to  procure  the  seed  from  other  meadows  in  which 
they  grow  abundantly,  and  for  this  purpose  to  allow 
some  portion  of  the  plants  growing  in  the  latter  to  perfect 
their  seed ;  but  if  I  may  rely  on  my  own  experience, 
these  plants  do  not  yidd  a  satisfactory  produce  when 
separately  cultivated. 

Plants  have  also  been  recommended  which  appear  veiy 
desirable  on  account  of  their  strength  of  vegetation  and 
the  long  time  for  which  they  last ;  but  it  appears  to  me 
that  cattle  accustomed  to  better  nourishment,  absolutely 
reject  them.     Among  this  number  is  the  galega  officinalis. 


FODDER  PLANTS.  657 

Particiilai*  attention  has  been  directed  to  the  discovery  of 
a  plant  which  shall  thrive  on  poor  and  sandy  soils,  enable 
them  to  yield  a  moderate  return,  and  at  the  same  time  im- 
prove them.  According  to  the  English,  French,  and  Bel- 
gians, these  qualities  are  possessed  by  the  common  furze 
{tdew  Europ(Bm),  At  all  events,  this  plant  is  the  one  gener- 
ally alluded  to  by  agricultural  writers  who  speak  of  furze. 
It  grows  likewise  in  the  north  of  Germany,  but  not  spon- 
taneously ;  and  I  am  not  acquainted  with  any  trial  that 
has  been  made  of  it  in  our  part  of  the  country.  We 
have,  however,  a  very  similar  plant,  which  grows  abun- 
dantly on  the  worst  lands,  viz.,  the  common  broom  {spar- 
Hum  scaparium).  It  appears  to  me,  indeed,  very  pro- 
bable that  this,  and  not  the  common  furze,  is  the  plant 
reaUy  spoken  of  in  the  works  of  foreign  authors.  Several 
persons  have  proved  that  broom,  when  properly  prepared, 
is  eaten  by  cattle  quite  as  readily  as  furze.  For  an 
account  of  the  excellent  effects  which  the  culture  of  this 
plant  produces  on  sandy  and  heath-lands,  I  refer  to  the 
dissertation  of  Francis  de  Caster,  in  the  third  volume  of 
Schwertz's  "  Flemish  Agriculture,"  and  various  other 
passages  of  the  same  work;  also  to  Arthur  Young's 
"  Tour  in  France,"  particularly  the  third  volume.  Tfiie 
seed  of  broom  is  sown,  like  that  of  other  fodder  plants, 
among  the  spring  or  autumn  grain,  and  the  soil  is 
devoted  to  the  plant  for  five  or  six  years.  When  the 
broom  has  been  cut,  it  is  given  to  the  cattle :  the  most 
deUcate  leaves  are  given  to  sheep,  and  the  harder  stalks 
used  as  manure :  where  fuel  is  scarce,  these  stalks  are 
dried  and  used  for  burning.  But  if  it  be  desired  to 
make  these  harder  stalks  also  fit  to  be  eaten  by  cattle, 
they  may  be  bruised  with  an  instrument  resembling  a 
braque,  or,  what  is  still  better,  they  may  be  reduced  to  a 
semi-fluid  consistence  by  the  bark-mill,  and  given  to  the 
cattle  in  that  state.  The  fodder  thus  obtained  is  said  to 
be  of  the  most  nourishing  description,  and  to  impart  a 
most  agreeable  flavour  even  to  winter  Ijutter.  I  have 
never  myself  tried  this  use  of  the  bi^jn ;  but  I  would 
reconuuend  the  trial  to  those  who  oftp^j  &vA  t\us  plant 
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noting  wild ;  especially  oii  the  boirde^  of  fir  woddfi. 
l%e  use  of  broom  is  reoomniended  by  many  considera- 

Corn  Spurrey  {Spergrda  Arvensis). 

This  plant  is  essentially  different  from  the  wild 
sptirrey  {^pergula  pmtand/rd)^  both  in  nature  and  habits^ 
but  I  am  not  aware  of  any  characteristic  mark  by 
which  the  two  may  bo  distinguished  ;  for  the  occurrence 
of  ten  stamens  on  the  former  and  five  on  the  latter  is  by 
no  means  constant,  floAvers  with  five  and  with  ten 
stamens  being  often  found  in  the  same  plant.  The  tw§ 
species  are,  indeed,  scarcely  distinguishable  excepting  by 
their  stature  and  time  of  flowering.  8ome  persons  are 
afraid  that  the  cultivated  species  may  degenerate  into  a 
weed,  and,  at  last,  multiply  spontaneously ;  but  I  have 
doubts  on  this  point.  1  have,  indeed,  often  remarked 
that  when  spurrey  ripens  up<m  a  field,  it  shows  itself  in 
the  following  yeai*  among  the  plants  sown  either  upon 
this  field  or  the  adjoining  ones.  This  growth  arises  frotn 
seed  which,  having  been  shed  and  dispersed  by  the  wind, 
l^mains  dormant  during  wintei',  and  shoots  forth  ifl 
spring ;  but  after  a  year  or  two,  it  disappears  entirely, 
for  the  young  plants  are  incapable  of  withstandilig  &dst, 
whereas  the  wild  spurrey  is  not  injured  by  it. 

There  are  two  varieties  of  cultivated  spurrey :  the  OM 
rises  to  a  small  height,  but  grows  thickly;  the  othei' 
attains  double  the  height  of  this  one,  but  never  growd 
thickly  or  surpasses  it  in  produce,  excepting  when  grown 
on  a  very  \igorous  soil.  The  former  is  proper  for  th« 
poorer  soils,  on  which  alone  spurrey  is  usufi^y  sown ;  it  in 
also  better  adapted  for  a  pasture-plant.  The  latter  vari^y 
is  the  more  advantageous  for  sowing  on  very  fertile  land, 
with  the  intention  of  inowirig  it.  The  two  vari^ies  inay 
be  distinguil^bed  by  their  seed :  the  smaller  has  a  black 
seed  marked  with  a  white  ring ;  the  larger,  a  brownish 
seed,  which,  when  closely  examined,  appears  spotted  with 
yellow  and  dark  brown,  and  is  usually  without  the  ring. 

By  mixing  the  two  seeds,  I  have  obtained  a  iMdiitt 
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variety,  which  grows  to  a  much  gi'eater  height  than  the 
small  kind ;  and,  at  the  same  time,  very  thickly.  I  have 
obtained  excellent  crops  from  this  variety  even  on  mid- 
dling soils,  and  fit  for  either  pasturage  or  mowing. 

Spurrey  grows  on  almost  all  soils,  even  on  very  bad 
sands,  provided  there  be  no  want  of  water  during  the 
time  of  its  growth  :  but  its  strength  and  produce  vary 
almost  infinitely,  according  to  the  quantity  of  nourish- 
ment contained  in  the  soil  on  which  it  grows.  It  is 
rarely  cultivated  on  fertile  soils,  but  its  produce  is  liot 
equal  to  that  of  clover.  On  the  other  hand,  it  presents 
the  great  advantage  of  not  occupying  the  ground  long, 
for  it  may  often  be  mown  eight  weeks  after  seed-time, 
unless  its  germination  has  been  retarded  by  excessive 
drought.  There  are,  therefore,  cases  in  which  spiurey 
may  be  advantageously  cultivated  on  the  best  lands: 
many  cultivators  have  recourse  to  it,  when  their  clover 
fails. 

Another  great  advantage  afibrded  by  spurrey  is,  that  it 
produces  plenty  of  seed,  which  is  easily  gathered  find 
threshed,  and  therefore  very  cheap.  When  the  necessary 
quantity  is  grown  on  the  land,  it  may  be  set  down  at  a 
very  low  price.  In  calculating  the  expense,  however.  We 
must  not  altogether  lose  sight  of  the  fact,  that  spurrey, 
when  allowed  to  ripen,  and  particularly  when  pulled  up, 
^hausts  the  soil  to  a  great  degree ;  whereas,  that  which 
is  mown  or  fed  off  while  young,  affords  a  veiy  sensible 
increase  of  nutriment. 

Five  pounds  of  seed  are  required  for  an  acre ;  but  if 
the  soil  has  been  waD  prepared,  and  the  seed  be  scattered 
with  perfect  uniformity,  this  quantity  may  be  diminished. 

The  soil  does  not  require  extraordinary  preparation, 
unless,  indeed,  it  is  infested  with  dog's-tooth  grass.  Even 
if  this  be  the  case,  the  spurrey  will  still  grow  up,  but 
the  dog's-tooth  grass  will  soon  choke  it.  Spurrey  may 
be  sown  from  the  middle  of  May  to  the  middle  of 
August.  In  dry  weather,  the  seed  should  be  sown  im« 
mediat^'ly  after  ploughing,  the  soil  having  been  p6r- 
ftctly  tevelkid  with  the  haitow.    The  sttCcesd  o  the  crop 
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depends  altogether  on  the  circumstance  of  the  spurrey 
meeting  with  a  well  pulverised  layer  of  earth  at  the  sur- 
face. Hence  it  is  better  to  foUow  the  harrow  by  the 
roller,  and  then  to  harrow  again :  afterwards  to  sow  the 
seed,  and  finish  by  once  more  passing  the  roller  over  it. 
The  spurrey  then  rises  quickly  and  equally,  a  point  of 
great  importance. 

Spurrey  is  usually  sown  by  itself:  I  have,  however, 
seen  it  mixed  with  clover,  the  young  plants  of  which 
were  very  advantageously  protected  and  sheltered  by  the 
rapid  growth  of  the  spurrey ;  and,  after  the  latter  had 
been  mown,  shot  up  vigorously  and  very  close  together. 
Spurrey  has  also  been  sown  vnth  buck-wheat  intended 
for  mowing  as  a  green-crop.  It  might,  perhaps,  be  econo- 
mical in  some  cases  to  sow  spurrey  among  grain  which 
grows  up  into  the  ear,  for  the  sake  of  obtaining  good  pas- 
turage on  the  stubble.  It  is  often  sown  on  the  broken  com 
stubble,  to  obtain  autumnal  pasturage,  or  green-meat. 
At  this  season  it  is  scarcely,  if  at  all,  injured  by  sUght 
frosts. 

Spurrey  is  mown  while  in  full  flower,  either  to  be  con- 
sumed as  green-meat,  or  made  into  dry  fodder.  Its  lower 
flowers,  however,  often  begin  to  expand  very  early,  and 
it  is  just  at  this  time  that  the  plant  begins  to  vegetate 
most  strongly ;  we  must  not,  therefore,  be  guided  by  these 
first  flow6rs,  when  we  intend  to  take  but  one  cutting. 
If  spurrey  be  mown  while  very  young,  it  will  shoot  up 
again,  and  a  second  crop  may  be  obtained  from  it,  often 
more  considerable  than  the  first.  But  the  first  crop  is 
scarcely  worth  the  trouble  which  it  occasions ;  it  is,  there- 
fore, better  in  most  cases  to  have  it  fed  off  on  the 
ground — ^but  quickly,  and  by  a  considerable  number  of 
cattle.  The  spurrey  will  then  not  be  injured  by  this 
pasturage,  but  will  afterwards  shoot  up  with  greater 
strength  and  thickness. 

The  produce  of  spurrey  is,  as  may  be  conceived, 
subject  to  endless  variations,  not  only  according  to  the 
nature  of  the  soil,  but  also  to  the  state  of  the  weather ; 
for  this  plant  requires  heat  and  frequent  showers.     It 
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stops  growing  in  unfavourable  weather,  but  quickly 
recovers  itself  when  the  weather  agam  becomes  congenial 
to  it.  The  quantity  of  its  produce  may  be  estimated  at 
the  half  of  a  crop  of  clover  raised  on  the  same  extent  of 
surface.  When  spurrey  is  laid  up  in  heaps,  it  becomes 
much  compressed,  and  undergoes  considerable  diminution 
of  volume ;  but,  at  the  same  time,  it  increases  in  density, 
and  a  given  weight  of  it  is  then  much  more  nourishing 
than  the  same  weight  of  any  other  kind  of  fodder,  as  those 
who  cultivate  it  soon  find  out.  When  cattle  are  fed  on 
spurrey,  either  green  or  dry,  the  increase  of  theii'  milk 
and  fat  is  sensible  to  the  eye.  Spurrey  is  likewise  one  of 
the  best  kinds  of  fodder  for  producing  butter  and  milk  of 
agreeable  flavour. 

Spurrey  is  easily  converted  into  hay  by  making  it  up 
into  small  cocks  as  soon  as  it  is  partially  dried.  When 
the  weather  is  fine,  the  plant  will  diy  completely  of  itself : 
but  in  wet  weather  the  cocks  must  be  now  and  then 
stirred  and  turned  over.  Spurrey  may  be  exposed  to  rain 
for  a  long  time  without  spoiling  or  losing  its  nutritive 
qualities.  The  earlier  it  is  mown,  the  more  nutritious  is 
the  fodder  which  it  yields :  but  even  the  straw — ^that  is 
to  say,  the  haulm  of  spurrey  which  has  run  to  seed — 
appears  to  me  to  be  more  nourishing  than  any  other  kind 
of  hay.  It  is  still  green  when  movm ;  for  we  cannot 
venture  to  let  it  ripen  very  far,  for  fear  that  it  should 
drop  its  seed. 

The  seed  may  be  turned  to  very  good  account,  when 
the  quantity  gathered  is  larger  than  we  want.     Oil  may 
be  expressed  from  it,  though  not  in  sufficient  quantity  to 
be  profitable :  it  is  thought  better  to  Use  this  seed  for 
feeding  live-stock :  its  nutritive  power  has  been  shown  to 
be  very  great,    Spurrey  seed,  when  used  for  this  purpose, 
is  steeped  in  warm  water  :  it  then  loses  its  germinating 
power,  swells,  and  becomes  digestible.     If  not  treated  lu 
this  manner,  it  passes  through  the  bodies  of  ammals  >m^- 
changed,  and  with  its  germinating  pQ^^et  uTi6to\\xiVsy^RA. 
When  prepared  as  above,  it  is  giveix  to  ^^  calVXa^  e^^^ 
in  the  form  of  wash,  or  poured  upc^^  \\oVV^^  ^\.t^^  • 
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Gows  that  are  fed  upon  it  the  increase  of  iQilk  is  visiHk; 
and  it  is  said  that  the  milk  and  butter  thus  produced  do 
not  acquire  the  unpleasant  flavour  which  is  perceptible 
when  the  animals  are  fed  upon  other  oily  substances. 
Schwertz  informs  us  that  this  practice  is  universally 
adopted  in  Belgium, 

Various  other  fodder  plants,  such  as  pimpernel  ehiceory, 
and  several  kind^  of  grasses,  are  best  adapted  for  pasture 
grounds. 

There  remain,  however, 

The  tall'^omnff  Grasses, 

which  are  cultivated  in  the  fields  for  mowing. 

These  grasses  may  be  called  Hay,  or  Stalk-graj^ses 
in  contradistinction  to  Pasture  or  Leaf-grasses^  because 
the  former  have  vigorous  stems  with  strong  leaves  attached 
to  them ;  whereag,  those  of  the  second  class  bear  feeble 
and  leafless  stems,  but  have  strong  radical  leaves,  which 
grow  with  greater  vigoiur  the  more  they  are  fed  off,  and 
kept  short  by  the  teeth  of  animals. 

Ray -grass  {Lolium  perenne.) 

Of  all  cultivated  grasses  this  is  the  most  celebrated, 
and  the  one  which  has  most  steadily  maintained  its  repur 
tation.  Two  essential  qualities  are  united  in  it :  first, 
it  may  be  mown ;  and,  secondly,  when  fed  off,  it  forms 
a  close  sward,  which  ^ows  again  with  great  vigour.  It 
thrives  on  stiff,  and  dso  on  sandy  clays,  provided  they 
are  not  in  very  dry  situations.  It  gives  but  one  crop  per 
annum,  for  mowing ;  but  the  fodder  which  it  yields  is 
very  substantial  when  it  is  cut  before  flowering:  after 
that,  its  stems  become  hard.  The  Enghsh  usually  sow  it 
among  purple  clover,  and  never  neglect  it  when  the  clover 
is  intended  to  stand  for  a  number  of  years,  because  the 
ray-grass  multipUes  as  the  clover  thins.  The  chief  ad- 
vantage of  this  grass  consists  in  the  facility  with  which  its 
seed  is  gathered,  and  the  quantity  which  it  yields.  The 
part  from  which  the  grain  is  to  be  eolleoted  is  allmved  ta 


lipen ;  it  is  then  mown,  and  the  grass  is  treated  like 
com,  md  threshed  in  a  similar  manner*.  20  scheffels 
may  be  obtained  from  an  acre :  the  quantity  of  seed  put 
lipon  this  surface  is  about  1  scheffel,  or  1^  scheffel.  The 
residua  of  the  threshing  can  only  be  looked  upon  as  straw : 
but  the  plant  shoots  up  again  in  autumn,  and  the  exhaus- 
tion consequent  upon  the  ripening  of  the  seed  may  b^ 
repaired  by  manuring.  In  England,  the  most  varied 
trials  have  been  mada  with  an  immense  number  of  grasses, 
and  the  result  has  been  that  the  cultivation  of  ray-grass 
in  the  field  has  been  continued,  or,  at  aU  events,  resumed.* 

Cmimon  oat-like  Grass  {Avena  elatior). 

The  plant  so  called  by  the  French  was  at  first  con- 
founded in  France  with  the  ray-grass  of  the  English  \  but 
it  is  altogether  different — its  stems  or  reeds  are  much 
longer,  and  more  thickly  covered  with  leaves,  and  it  does 
not  iorm  a  plose  sward.  Wke  the  former,  it  grows  on 
soils  of  all  kinds,  provided  they  are  in  a  state  of  fertility, 
and  3rields  as  its  first  crop  a  greater  quantity  of  hay  than 
ray-grass :  it  afterwards  3rields  a  second,  but  weaker  crop. 
It  lasts  till  the  fourth  or  fifth  year,  especially  if  it  be 
suppUed  with  manure. 

Sut  its  cultivation  is  incomparably  more  troublesome 
^qd  costly  than  that  of  ray-grass,  because  th^  unequal 
ripening  of  its  seed  causes  great  difficulty  in  taking  the 
prop.  It  begins  to  ripeq  on  the  top  of  the  panicle,  and 
falls  as  soon  as  it  is  ripe ;  so  that  we  cannot  collect  all 
the  seed  from  a  stpm,  unless  we  take  some  of  it  in  an 
unripe  state.  There  is  yet  greater  irregularity  in  thp 
npepiqg  of  the  stpms,  ^o  that  they  must  be  gathered 
almost  one  by  one,  and  dried  in  a  bam  where  they  will 
be  well  exposed  to  the  air.     The  difficulty  of  taking  the 

*  The  Italians,  particalarly  the  inhabitants  of  Lombardy,  who,  as  well  as  the 
Bnglish,  often  associate  ray-grass,  which  they  call  Iq/ezza,  with  common 
purple  clover,  thinlc  that  it  affords,  among  other  advantages,  that  of  preventing 
distension  of  the  stomach  in  rominating  animals,  an  accident  which  the  care- 
lessness of  servants  often  brings  upon  cattle  fed  upoii  pure  tender  clover.  In 
Italy,  too,  this  plant  often  yields  two  or  three  crops  in  a  year ;  and  I  have 
seen  upon  my  own  land,  even  in  a  season  of  extreme  f]rought,  a  very  good 
second  crop  of  lojezza  taken,  with  its  se^  perfectly  ripe.— FaBircii  Tbakb* 
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crop  is  a  great  obstacle  to  the  extended  culture  of  this 
grass.  It  often  happens  that^  of  a  quantity  of  seed  piur- 
chased  of  a  seedsman,  not  more  than  a  fourth  is  ripe : 
and  hence  it  becomes  impossible  to  obtain  a  thick  herbage, 
even  by  sowing  several  scheflFels  on  an  acre  of  ground. 

Especial  care  must  be  taken  to  avoid  confounding  this 
grass  virith  the  avena  bulbosa^  and  not  to  take  the  seed  of 
the  one  for  that  of  the  other.  They  are  much  alike ;  but 
the  latter  species  is  a  very  troublesome  vireed,  which  con- 
tinually multiphes  by  its  bulbs.* 

Tall  Fescue  Chass  {Featuca  elatiar). 

This  grass  is  very  similar  to  the  preceding  in  its  econo- 
mic characters,  but  it  requires  a  more  humid  soil ;  when 
it  meets  with  such  a  soil,  it  yields  a  larger  produce  than 
common  oat-like  grass. 

Its  seed  does  not  shed  so  easily  as  that  of  the  latter;  it 
must,  however,  be  carefully  gathered,  and  from  each  stem 
separately. 

CocTcS'foot  Grass  {Badylis  fflomerata). 

This  plant  is  cultivated  and  used  in  the  same  manner 
as  common  oat-like  grass.  It  must  be  mown  very  young, 
when  it  is  beginning  to  put  forth  its  stems,  for  it  is  only 
in  this  state  that  it  is  agreeable  to  cattle.  As  soon  as  its 
panicles  are  formed,  the  stems  become  hard.  Moreover, 
if  mown  early,  it  will  yield  a  second  crop,  which  would 
otherwise  be  quite  insignificant.  The  grain  adheres  firmly 
to  the  ear,  and  admits  of  being  cut  with  the  scythe.  It  is 
usually  found  amongst  the  seed  of  common  oat-like  grass 
purchased  of  seedsmen.  Seed  thus  obtained  often  jdelds 
a  larger  quantity  of  cock's-foot  than  of  oat-like  grass. 

JDogS'tail  Grass  {JCynosurus  cristatus). 
This  is  in  all  respects  similar  to  the  preceding,  but  is 

*  By  its  bulbs,  and  also  by  tbe  numerous  lateral  shoots  proceeding  from  Its 
stem  and  between  the  bulbs,  which  shoots  soon  give  birth  to  others;  and 
lastly,  by  its  seed,  which  ripens  easily,  and  in  considerable  quantities  among 
corn.  It  is,  undoubtedly,  one  of  the  most  detestable  weeds  with  which  a 
soil  can  be  infested. — French  Trans. 
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more  inclined  to  harden.  Both  species  thrive  equally 
well  on  a  dry  but  rich  soil. 

Common  Cafs-taii  or  Timothy  Grass  {Phleum  Pratenae). 

This  grass  requires  a  moist  situation  and  a  light  soil. 
When  mown  young,  it  is  soft  and  grateful  to  cattle ;  but 
after  it  has  formed  its  ear,  it  becomes  hard,  and  the  hay  is 
no  longer  good,  exceptmg  for  horses.  As  it  shoots  late, 
it  yields  but  one  crop. 

Cat's-tail  grass  produces  a  large  quantity  of  seed,  which 
does  not  easily  shea,  so  that  it  may  be  mown  and  threshed. 
This  seed  is  very  small,  a  few  pounds  only  being  required 
for  an  acre.  It  is  probably  from  this  circumstance  that 
the  culture  of  Timothy  grass  has  become  more  extended 
than  that  of  any  other. 

The  seed  of  this  grass  was  first  imported  into  Germany 
from  England,  and  into  England  from  America.  The 
plant,  however,  grows  wild  in  our  country ;  but  that  im- 
ported from  America  appears  to  me  to  be  a  particular 
variety,  for  the  thickest  and  most  vigorous  crop  of  Timothy 
grass  that  I  ever  saw  was  that  of  a  field  for  which  the  seed 
had  been  imported  from  England.  This  was  thirty  years 
ago,  and  at  that  time  the  English  imported  this  grass 
from  America. 

Woolly  Soft  Grass  {Holcus  lanatus)^ 

Has  been  particularly  recommended  by  many  writers 
on  agriculture.  In  my  opinion,  however,  it  is  one  of  the 
worst  and  least  agreeable  to  cattle  of  all  grasses.  At  all 
events,  it  must  be  mown  very  young.  It  yields  but  one 
crop ;  but  towards  autumn  it  shoots  up  again  strongly, 
and  in  tufts,  so  that  it  then  furnishes  a  tolerably  abundant 

Sasturage,  even  on  sandy  and  elevated  soils,  where,  in- 
eed,  it  is  eaten  by  cattle,  for  want  of  better  nourishment. 
This  grass  is  often  destroyed  by  frost  in  winter,  when  it 
grows  alone,  instead  of  being  mixed  in  the  sward  mth. 
other  grasses. 

The  seed  may  be  collected  bv  mowing  gnd  t\ire^\x^* 
but  it  is  very  difiicult  to  get  the  graiix  t\  t  o^  ^^  \\>^» 
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igad  therefore  the  husk  is  often  sown  with  it.  In  pur- 
chasing it  we  must  be  careful  to  potice  whet)i^r  the  grain 
is  separated  or  still  in  the  husk :  in  the  latter  case  several 
scheffels  per  acre  will  be  required,  in  the  former  a  pound 
^  suffice,  provided  t]\i^  seed  be  ripe  aQd  carefviUy  spread. 

Meqdow  Fow4aU  Gras$  [^Alopecurw  Pratem(is)> 

On  a  rich  pnd  mq^erately  humid  soili  whether  consist- 
ing of  sand  or  clav,  this  grass  is,  perhaps,  the  best  t^i^t 
can  be  cultivated  u)  our  cUmate.  It  puts  forth  very  tl^ck 
and  vigorous  leaves,  both  from  its  stock  and  its  stems ; 
it  covers  the  ^oil  well,  shoots  forth  ear}y,  and  grows 
agfijin  very  quickly,  so  thfit  three  props  m^y  easily  be  ob- 
tained from  it  in  the  course  of  e^  yepr.  When  mown 
young,  at  the  time  when  the  ears  begin  to  show,  it  is  very 
grq^teful  to  cf^ttle.  It  iq  not  fit  all  ^df^pted  tq  dry  and 
m^gre  soils. 

The  seed  should  be  gathered  by  pluekiqg.  When  the 
grfiss  is  ripp«  the  ear  must  be  ti^en  hpld  of,  aud  drawu 
towards  the  gatherer  in  sueh  &  manner  th&t  the  husk,  in 

1)a8sing  through  his  hand,  mq.y  Giep^rate  from  the  grain  md 
eavB  it  behind.  This  grain  must  then  be  inunediately 
sprej^d  Qut  in  ft  weU-aired  bwn,  m  it  will  otherwise 
become  heated,  and  lose  its  germinating  power* 

Meadow  Qr^m^  (Poa). 

Snioothrst^ed  meadow  grftss  iPQqprafeneis)^  roughi^ 
ndeadow  grass  {Poa  iriviaf^),  and  various  oth^  spepies  ef 
^oa,  afford  the  best  of  aU  kinds  of  hfty :  meadows  on 
which  thpy  grow  are  preferable  to  al}  others.  But  these 
grfisses  ftre  not  ^t  fqr  separate  cultivation,  on  ftpcoipit  of 
the  difficulty  of  gathering  their  seed  ftnd  separating  it 
from  the  WQplly  covering  which  keeps  it  united  in  knots^ 
and  absolutely  prevents  the  uniform  spraftding  of  it. 
The  Poa  grasses,  tq  thrive  well,  require  a  rich  meadow 
spil. 

The  culture  of  grasses  intended  for  mowiug  may  be 
f^^l  in  certain  cases ;  for  eiiample,  when  we  wish  to 
prqcure  a  fodder-field  that  may  Iftst  for  several  years,  and 


FODDEB   PLANTS.  667 

the  soil  is  not  adapted  to  the  cultivation  of  lucerne,  parti- 
cularly if  it  be  too  damp.  But  this  branch  of  husbandry 
can  never  be  much  extended,  both  on  account  of  the  diffi- 
culty of  gathering  the  seed,  and  also  because  clover  yields 
a  larger  produce,  allows  of  alternation  with  the  culture  of 
grain,  and  prepares  the  soil  for  that  cultivation.  The 
culture  of  grasses  should  be  reserved  for  the  Ught,  black 
soils  of  low  countries,  where  clover  often  fails,  and  which 
are  especially  adapted  to  this  description  of  plants.  But 
soils  of  this  nature  have  usually  cenaiderablQ  inchnation 
for  the  growth  of  herbage,  and  the  seed  of  grasses  that 
are  proper  for  them  is  usually  multipUed  upon  them  to 
such  an  extent  that  artificial  sowing  is  scarcely  necessary. 
The  gathering  of  the  seed,  or  the  very  high  price  which  it 
costs,  and  the  difficulty  of  spre^^ding  is^d  of  such  e}^treme 
lightness  in  a  imifprm  manner,  are  ipsuperablq  obstacles 
gainst  any  great  ei^teiision  of  the  ciil^u^re  of  grasses  for 
mowing. 

We  hftve  already  ipokep,  in  the  proper  plpce,  of  the 
use  of  vetches,  rape>  colz^,  buc]c-whei»ti  niaizei  tmd 
various  mixtures^  both  M  green  food  for  pattle,  and  for 
hay-n^akiog. 
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Section  VI. 


THE  ECONOMY  OF  LIVE  STOCK. 


Under  the  denomination,  "  economy  of  live  stocky  we 
include  not  only  the  breeding  and  rearing  of  animals, 
but  generally  all  that  relates  to  their  maintenance,  even 
when  not  connected  with  breeding. 

In  the  first  volume  of  this  work  we  have  spoken  of  the 
necessary  relations  between  the  economy  of  live  stock 
and  agriculture,  and  the  proportion  which  must  be  main- 
tained between  them.  It  is  rare  to  meet  with  cases  in 
which  these  proportions  are  less  important ;  in  which,  for 
example,  the  necessary  quantity  of  manure  can  be  pur- 
chased, or  cattle  belonging  to  other  parties  can  be  tc^en 
into  the  establishment,  either  for  a  fixed  rent,  or  by 
giving  up  a  certain  quantity  of  fodder  to  the  owner  of 
the  cattle,  on  condition  of  its  being  consumed  on  the 
establishment  itself  by  a  certain  number  of  cattle,  and 
under  the  inspection  of  the  proprietor.  The  latter  method 
is  highly  convenient  for  the  cultivator,  and  is  adopted  in 
many  counties  of  England  where  cattle  from  Scotland 
are  fattened  on  the  farms.  It  is  likevrise  common  in 
Switzerland,  where  the  milch  cows  are  taken  in  autumn 
fix>m  the  Alpine  pastures  to  wint^  in  the  plains.  In 
other  countries  this  system  is  rarely  pursued. 

The  much-disputed  question  as  to  whether  the  culture 
of  grain  or  the  economy  of  live  stock  yields  the  greater 
profit,  or  which  of  the  two  it  is  advisable  to  follow  in 
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preference  to  the  other,  cannot  be  decided  on  general 
principles.  The  pecuniary  profit  derived  from  the  ma- 
nagement of  live  stock  increases  or  diminishes  with  the 
welfare  of  civilized  nations,  because  the  consumption  of 
animal  food  becomes  larger  in  proportion  to  the  well 
being  of  the  community.  A  large  exportation  of  a  par- 
ticular kind  of  animal  produce,  in  consequence  of  its 
recognised  quality,  may,  however,  cause  a  rise  in  its 
price ;  this  is  the  case  with  Holstein  butter  and  Swiss 
cheese.  Sometimes  one  portion  of  the  live  stock,  the 
value  of  which  in  other  places  is  but  small,  will  yield  so 
high  a  profit  that  the  price  of  the  rest  will  fall  propor- 
tionably  low.  Such,  for  instance,  is  the  case  in  this 
country  with  sheep,  which,  on  account  of  the  high  price 
of  their  fleeces,  have  been  multiplied  to  such  an  extent 
that  the  market  is  overstocked  with  mutton ;  whereas,  in 
England  sheep  are  kept  principally  for  the  sake  of  their 
flesh. 

In  our  circumstances  the  economy  of  live  stock  rarely 
yields  a  larse  profit,  if  we  charse  it  with  manure  and 
U^  rt  t£  m«ket  prioe."^  But  we  .re  »™Jly 
«,mtA  when  tke  expen>e  of  these  matteie  to  properly 
repaid  by  the  maintenance  of  cattle,  and  our  straw  is 
converted  by  their  excrements  into  an  active  manure. 
A  lai^  number  of  cattle  maintained  in  this  mamier  with 
great  care  and  at  considerable  expense  always  yields  an 
adequate  return ;  and,  generally  speaking,  it  is  observed 
in  almost  all  countries  that  rural  imdertakmgs  which 
maintain  large  numbers  of  cattle,  and  feed  them  well, 
are,  in  the  end,  more  profitable  than  those  which  have 
only  the  number  absolutely  required,  and  feed  them  but 
scantily. 

The  advantage  of  one  or  other  kind  of  live  stock 
depends  partly  on  circumstances  of  place  and  time,  and 
partly  on  the  skill  and  industry  with  which  they  are 
treated.  In  general,  we  may  lay  down  as  a  rule  for  our 
country,  that  homed  cattle  are  most  profitable  on  low 
pastures,  and  when  maintained  by  stall-feeding ;  sheep, 
on  the  contraiy,  on  all  dry  and  elevated  pasture  grounds, 
natural  or  artificial. 
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It  is  not  yet  decided  whether  otir  domestia  ox  is 
descended  from  the  sam^  stdfck  as  the  wild  bidl  and 
tjilffalo.  But  as  these  animals  Wot  Oilly  breed  together, 
but  also  produce  a  race  capable  of  perpetuating  itself,  it 
is  probable  that  our  domestic  cattle  ftte  descended  from 
the  wild  race,  and  owe  their  change  of  form  eiltiteljr  tO 
the  kind  of  nourishment  and  the  care  which  tiian  hto 
bestowed  upon  them. 

But  even  alnong  our  own  homed  cattle  We  may  ob- 
sei*Ve  a  gl*eat  diversity  of  races,  which  is  transmitted  from 

geUeration  to  generation.  These  changes  may  haVe  been 
rought  about  by  climate  attd  mode  of  livihg ;  but  if  M, 
the  eflTeCt  must  have  beeU  produced  by  very  slow  degrees^ 
for  We  do  not  find  that  either  of  these  circumstances  hti^ 
any  prompt  and  marked  influence  on  a  race  which  is 
maintained  in  perfect  purity.  The  choice  of  individuals 
for  propagation  has,  in  all  probability^  cOtitributed  most 
powerfrilly  to  the  pei^etuatidU  of  Condtbnt  tod  distiildf 
races,  and  particular  varieties  hAve  subsequently  been 
produced  by  crossing. 

lu  Germafay  (undet  which  title  I  iflClUde  all  the  Vftri- 
oUs  empires  and  proviUbed  in  which  the  German,  with  its 
deverd  dialects,  constitutes  the  prevailing  language)  the 
i^aces  have  lately  been  mingled  in  so  many  ways,  a&d 
With  so  little  definite  purpose,  that  their  distinguishing 
charact^istics  can  nO  loUgei*  be  recognised.  We  must, 
howevei*,  distinguish  the  three  following  races : — 

(A).  The  low-cotUitry  race. 

(«).  The  orditiary  i^e  of  the  high  ghiuuds. 

(c).  The  mountain  race. 

Biit  these  rdces,  which  at*  iu  themselves  sUfficiehtly 
distinct,  have  oftett  been  tnittgled. 

The  low^cmntrp  rate — ^WhOse  distinguishing  mai'ks  alte  it 
fine  skin  And  haii*,  lai*ge  size  of  body,  strong  bones,  aUd 
short  horns — ^is  met  with  in  sevei»al  Countries  Under  dit 
fei*eUt  names.  But  it  includes  many  varieties,  each  of 
which  Is  distinguished  by  some  peculiarity,  especially  in 
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countries  where  constant  attention  has  been  paid  to 
breeding  and  choice  of  individuals.  This  race  probably 
derives  its  origin  from  the  first  cultivated  countries  of 
the  Lower  Rlune,  the  Elbe,  the  Weser,  and  the  coast 
of  the  Baltic.  It  is  probable  that  the  Flemings — ^who, 
being  a  peaceful  and  industrious  people,  multiplied 
quickly,  and  established  themselves  in  other  low  countries, 
in  which  they  were  readily  employed  to  cultivate  the 
land — introduced  the  race  into  these  countries,  keeping 
it  pure  in  some  cases,  and  mixing  it  in  others  to  a  greater 
or  less  extent  with  the  native  breed  of  the  country.  The 
low  country  breed  is  known  in  these  parts  by  the 
name  of  the  Friesland  breed ;  it  is  likewise  often  called 
the  Oldenburg  or  the  Bremen  breed,  because  it  was 
brought  to  us  by  cattle-dealers  fh}m  those  countries  in 
which  it  hfls  partly  been  raised.  The  race  found  in  the 
rich  valleys  of  Holstein  and  Sleswick  is  in  some  respects 
diflereut  from  the  formei*.  This  is  still  farther  true  with 
regard  to  the  breed  which  has  been  formed  in  the  low 
countries  around  l)atitrig  and  Tilsitt ;  these  races,  how- 
ever, resemble  one  another  very  closely.  In  England 
the  same  breed  is  known  by  the  ndme  of  the  short-homed 
or  Holdemess  breed,  and  is  thought  to  have  been  origi- 
nally introduced  from  the  Netheriands.  Contrary  to  the 
o|)inion  Which  has  hitherto  been  common,  I  thmk  that 
we  ought  to  include  in  the  same  race  the  larffe  Sfims 
breeds^  of  Which  such  excellferil  jportraits  are  given  in  the 
second  pbrt  of  the  "  Deu^klands  rind  Fiehracen,'^  by 
M.  Witte,  vih.,  the  FHbufp  race,  and  even  the  smallei! 
Simmenthal  bl-eed,  which  certainly  does  liot  belong  to  th^ 
primitive  mountain  races,  ftlthoiigh  it  thrives  on  the  rich 
petetures  at  the  foot  of  the  Alps,  at  the  same  titne  thdt  it 
is  very  well  adapted  for  stall-feeding.  This  race  has 
been  again  tfattsplcinted  itito  some  of  the  moJte  fertile 
countries  of  southcHi  Germany  and  Franconia,  particu- 
larly the  Margravate  of  Anspacb. 

These  several  rdces  al'e  all  esteemed  as  milch  cows,  be- 
ctitise,  when  properiy  fed,  they  give  txi{st^  milk  than  any 
others.     But  they  are  deliCatey  and  tenure  foo^  ^^^  ^^^y 
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in  abundance,  but  also  of  particularly  good  quality :  when 
badly  fed,  they  soon  degenerate,  their  produce  dimi- 
nishes, and  after  a  short  time  they  yield  no  return  what- 
ever. 

The  crossing  of  this  large  breed  with  others  is  not 
always  successful,  especially  for  the  first  few  generations. 
But  when  the  breeding  is  judiciously  managed,  the 
animals  which  are  coupled  not  being  too  dissimilar,  a 
breed  may  be  obtained  far  superior  to  the  primitive  race 
for  certain  localities,  and  possessing  its  good  qualities 
without  its  defects.  When  such  a  race  has  been  ob- 
tained, it  must  be  perfected  by  itself. 

This  race  of  cattle  does  not  appear  to  be  well  adapted 
for  draught ;  for,  though  very  strong  and  healthy,  they 
are  not  sufficiently  robust  and  hardy  for  that  employ- 
ment ;  besides,  their  maintenance  is  too  expensive.  It 
is  only  by  crossing  and  after  a  lapse  of  years,  that  strong 
and  robust  beasts  of  draught  can  be  obtained  from  this 
race. 

Great  weight  and  embonpoint  may  be  given  to  these 
animals  by  fattening:  but  for  this  purpose  a  large 
quantity  of  veiy  nourishing  fodder  must  be  used ;  and 
when  a  beast  of  this  description  is  lean,  an  enormous 
supply  of  food  is  required  to  fatten  it  again. 

The  native  races  present  great  diversity  both  on  the 
low  groimds,  and  on  the  hiUs.  Our  German  breed,  ori- 
ginally of  a  reddish  brown  colour  and  with  large  horns, 
has  retained  more  or  less  of  its  size  and  vigour,  according 
to  the  manner  in  which  it  has  been  treated.  TUs  race 
is  found  in  its  best  and  purest  state  in  Vogtland :  but  in 
most  places,  it  has  greatly  degenerated,  for  want  of  suffi- 
cient pasturage,  and  from  over  parsimonious  treatment. 
It  might,  however,  be  again  improved  within  itself,  by 
means  of  better  nourishment,  more  careful  treatment,  and 
a  proper  choice  of  individuals  for  breeding. 

It  never  yields  so  much  milk  as  the  low  country  breeds : 
the  milk  is,  however,  on  the  average,  of  richer  quality ; 
and,  in  proportion  to  the  quantity  of  food  consumed,  often 
yields  an  equivalent  net  return. 
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The  hardihood  of  this  race  renders  it  well  adapted  for 
draught.  In  many  countries,  particular  attention  is  paid 
to  the  rearing  of  oxen  from  it :  very  large  and  strong 
animals  are  thus  obtained,  which  scarcely  seem  to  spring 
from  the  same  origin  as  the  cows  of  this  breed ;  which  are, 
for  the  most  part,  very  small  and  stunted. 

In  other  countries  the  native  race  is  strongly  marked. 
A  breed  of  great  interest  for  northern  Germany  is  that 
of  Jutland,  which  is  excellent  both  for  milking  and  fat- 
tening. The  hair  of  this  breed  is  peculiar,  of  a  dun  or 
tawny  colour,  often  spotted  with  white :  individuals  are, 
however,  found,  having  black  or  grey  hair ;  but  a  reddish 
brown  colour  is  very  uncommon  among  them;  and 
wherever  I  have  met  with  it,  the  form  of  the  animal  has 
appeared  to  me  to  betray  a  different  origin.  The  bones 
are  small,  the  legs  short,  the  body  long  and  deep,  the 
fore-quarters  proportionally  weaker,  the  hinder  larse 
and  strong.^feie  phy^ogiomy  is  peculiar :  jaws  thk. 
mouth  elongated  and  pointed,  head  and  neck  thin.  There 
is  a  feminine  appearance  in  all  these  animals,  even  amongst 
the  males,  and  this  character  would  be  yet  more  widely 
diffused,  were  it  not  that  the  bulls  are  usually  chosen  for 
breeding  from  another  race,  in  which  the  bones  are  larger 
and  the  head  thicker.  The  Jutland  breed  is  lively  and 
robust,  and  preserves  its  milk  and  flesh  better  than  the 
other  cattle  of  the  country,  on  bad  and  scanty  pasturage. 

This  race  is  much  esteemed  for  fattening,  because  the 
muscular  fibre  is  delicate  and  savoury ;  and  the  bones 
and  offal  weigh  but  little  in  comparison  with  the 
useful  parts.  The  animals  also  readily  increase  in  muscle 
andfiEtt;  though  the  latter  substance  is  not  developed 
externally  so  much  as  between  the  flesh  and  muscular 
fibre,  where  the  lean  and  fat  are  so  agreeably  mixed. 
Where  this  meat  is  known,  it  readily  fetches  a  somewhat 
higher  price  than  other  kinds.  The  cows,  which  are  very 
lean  when  they  begin  to  give  milk,  increase  in  fat  when 
well  fed,  in  proportion  as  their  milk  decreases ;  so  that, 
at  the  end  of  their  milking  time,  they  are  fat  enough  for 
killing. 
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Aj9  W^  usiially  dbtein  them,  the  dattle  of  this  race  are 
smaller  than  those  of  our  ordinary  German  breed,  either 
on  tidcount  of  the  scanty  nomishment  tvhich  they  find  in 
their  own  country,  or  because  they  are  paired  too  early. 
I  have  seen  heifers  brought  from  that  coutitty  before  they 
have  borne  young ;  and  such  tts  happened  to  be  in  a 
situation  where  they  were  well  fed,  attained  great  length, 
though  they  did  not  groW  very  tall.  But  the  progeny  of 
this  race.  When  supplied  with  pletity  of  iloiuishment,  may 
become  very  large :  a  cow  of  this  breed,  which  was  killed 
as  soon  as  milk  was  no  longer  taken  from  hel^,  yielded 
560  lbs.  of  butcher's  meat,  exclusive  of  ofFal.  In  their 
own  country,  animals  of  this  breed  are  met  with  which 
attain  a  remarkable  length,  without,  however,  growing 
tall,  and  give  an  astonishing  quantity  of  tnilk :  but  they 
are  not  in  the  market.  There  is,  perhaps,  no  other  racJe 
which,  under  ordinary  circumstances^  is  so  well  deserving 
of  careful  endeavours  to  perfect  it. 

Among  the  tiiountain  races,  that  of  the  Stms  Alpsy  or 
the  Hddi  breed,  is  the  most  remarkable.  M.  Witte  has 
given  us  an  ejtcellent  drawing  of  it  in  the  Work  already 
spoken  of:  It  is  indigenous  in  high  mountain  regions 
only ;  but  has  been  naturalised  in  other  situations,  and 
even  in  Lower  Saxony^  originally  in  the  countries  of  the 
Hartz.  I  will  not,  however,  take  upon  me  to  decide 
whether  the  race  thus  transplanted  may  not  be  the  less 
perfect  breed  of  Schwytz,  a  drawing  of  which  is  to  be 
given  in  the  work  of  Witte.  The  Hasli  race  is  small, 
but  elegaht  and  well  built.  The  horns  have  a  peculiar 
curvature  directed  backwards,  and  become  very  thin 
towards  their  extremitifeS.  The  hfead  is  liarroW,  but  the 
mouth  large  in  proportion  to  it ;  the  ears  spring  fwtn 
thlek  tufts  of  hair ;  the  neck  is  short ;  the  legs,  espe- 
cially in  the  fote-arm,  short  and  Very  thin,  but  fhrnished 
urtth  Veiy  stl*ong  nerves  and  muscles ;  the  foot  is  small 
and  perfectly  well  shaped ;  the  tail  long,  reaching  almost 
to  the  feet,  but  thin,  and  terminated  with  a  largd  tuft  of 
hair.  The  body  is  long  in  proportion  to  the  general 
structure,  and  of  a  fine  blackish-brown  colour,  deepest 
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towctfds  the  lower  parts.  A  tawny  streak,  indininff 
mor^  of  less  to  whiteness,  extends  afong  the  neck  and 
back  to  the  middle  of  the  tail.  The  ears,  mouth,  and 
legs,  are  usually  of  the  same  colour.  The  eye  is  commonly 
surrounded  by  a  taWny  ring  *.  the  uddei*  of  the  cow  is  of 
the  same  colour,  and  covered  with  hair.  Sometimes  the 
animal  is  also  marked  with  white  spots. 

This  race  exhibits  very  little  disposition  to  fatten; 
perhaps  on  account  of  the  free  andj  in  some  respects, 
fatiguing  life  which  the  animals  lead  on  the  Alps.  I 
have,  however,  seen  theil*  descendants  become  tolerably 
M  when  stalled. 

Cows  0?  this  breed  give  very  good  and  rich  milk,  in 
proportion  to  their  sise,  and  the  kind  of  pastures  oh  whieh 
they  graze :  e\  en  on  the  Alps,  however,  there  ia  a  great 
difference  between  one  individual  and  another.  In  our 
own  country  I  have  seen  descendants  of  the  race  some- 
tiUies  highly  valuable,  sometimes  altogether  valueless,  for 
their  quantity  of  milk.  But  I  have  always  seen  them 
larger  here  than  M;  Witte  describes  them  on  the  Alps. 

The  Tyrolese  cattle  approach  in  some  measure  to  the 
latter  as  regards  their  stature ;  but  on  the  average  they 
aite  tnuch  larger,  and  of  a  red  brown  colour.  The  abun- 
dance of  their  milk  is  much  vaunted^  and  has  ofteU  led  to 
their  introduction  into  low  countries,  where  they  thrive 
very  well,  even  when  stalled.  Notwithstanding  the  ex- 
pense of  transporting  them,  they  have  lately  been  brought 
into  our  part  of  the  country. 

The  Styrian  I'aee,  at  least  that  which  is  known  to  me 
by  this  name,  is  similar  in  form  and  colour  to  that  of 
Hasli ;  but  it  is  larger.  Its  colour  is  lighter,  and  thfe 
spine  curved  to  an  extraordmary  degree,  both  in  the  dows 
and  the  bulls ;  which,  moreover,  are  exceedmgly  beautiful. 
I  must,  however,  Confess  my  inability  to  give  an  exact 
account  of  the  peculiarities  of  this  breed,  having  seen  but 
a  small  UUmb^i'  of  individuals  belonging  to  it. 

In  this  country  we  often  meet  with  PodoUatt  oxen,  upon 
whose  origin  I  have  not  yet  been  able  to  obtain  exact  in- 
formation.   I'hfeyare  (dmoBt  all  Of  ^  fine  grey  colour; 
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sometimes,  though  rarely,  black  and  spotted  with  white. 
They  are  high  on  their  legs,  and  not  very  long ;  but  their 
breadth  is  considerable,  especially  behind  in  the  croup. 
It  is  said  that  this  race  cannot  be  used  as  milch  cows, 
because  they  will  not  allow  themselves  to  be  milked ;  but 
the  oxen  are  particularly  well  adapted  for  fattening.  When 
they  are  brought  to  us  in  autumn,  they  will  have  already 
fattened  considerably  on  the  rich  pastures  of  Ukraine ; 
and,  in  spite  of  the  long  journey  which  they  have  per- 
formed, some  of  them  will  be  sure  to  be  fat  enough  for 
killing.  Others  will  have  grown  thin ;  but  they  will  soon 
recover  their  fat  when  stalled  and  fed  upon  potatoes  or 
hay.  In  this  manner  they  may  be  completely  fattened  in 
10  or  12  weeks,  and  their  weight  increased  to  800  lbs. 

The  Hungarian  cattle  resemble  the  latter  in  colour,  but 
are  longer,  and  have  shorter  legs.  Podolian  oxen  may  be 
used  for  draught :  they  are  usually  very  docile,  but  some 
of  them  are  very  vicious  and  cannot  be  broken  in  :  more- 
over, they  do  not  appear  to  be  very  robust.  The  Hun- 
garian oxen  are  said  to  be  better  adapted  for  work,  and 
more  vigorous. 

By  the  choice  of  individuals  of  a  particular  race,  or  the 
crossing  of  different  races  of  homed  cattle,  families  are 
formed,  possessing  characteristics  of  greater  or  less  value, 
which,  when  they  answer  our  purpose,  we  must  endeavour 
to  perpetuate  among  the  famiUes  themselves.  When  these 
characters  become  constant,  the  family  may  be  regarded 
as  forming  a  distinct  race.  The  crossing  must,  however, 
be  conducted  with  care  and  circumspection.  Since  the 
greater  number  of  cattle  are  reared  for  the  sake  of  ob- 
taining milk,  the  chief  desideratum  is  a  family  of  good 
milkers ;  and  from  this  family,  when  obtained,  we  must 
endeavour  to  raise  a  distinct  breed  by  always  selecting 
the  best  individuals  to  form  the  nucleus  of  the  race,  and 
taking  from  among  them  the  male  and  female  calves  to 
be  used  in  perpetuating  the  breed.  With  regard  to  the 
males,  most  breeders  are  too  much  guided  by  a  certain 
conventional  beauty  of  form,  which  in  many  cases  is  not 
really  the  most  desirable  chaiaoteristic.  When  a  constant 
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race  is  to  be  formed,  we  must  begin  by  coupling  animals 
of  the  nearest  parentage,  provided  they  are  free  from 
defects,  and  adapted  to  the  end  proposed.  I  am  now 
engaged  in  forming  a  breed  by  the  crossing  of  the 
Friesland,  Swiss,  and  Jutland  races. 

Breeding  of  Cattle, 

Great  care  must  be  bestowed  on  the  choice  of  the  bull. 
With  respect  to  form,  the  characteristics  usually  required 
in  a  bull  are,  that  the  head  be  short  and  thick ;  forehead 
broad,  and  wrinkled ;  eyes  black,  and  lively ;  horns  short, 
and  dark  coloured ;  ears  long,  and  well  placed ;  nostrils 
large ;  mouth  black ;  neck  short,  and  fleshy ;  chest  broad, 
and  expanding  beyond  the  legs  in  front ;  body  elongated ; 
legs  short,  and  shaped  like  columns ;  tail  long,  and  well 
covered  with  hair  -.  he  should  likewise  have  a  bold  and 
lively  gait.  A  broad  front  is  much  valued  by  some 
persons :  for  my  own  part  I  prefer  that  the  animal's  hind 
quarters  should  be  in  good  proportion  to  the  front.  First, 
that  when  he  leaps  the  cow,  he  may  be  able  to  keep 
himself  op  withoof  p««mg  too  l.«>4  "pon  her;  4 
secondly,  because  a  strong  croup  appears  to  favour  a  large 
secretion  of  milk.  I  likewise  prefer  a  bull  with  a  long 
and  fine  head,  and  a  thin  tail :  but  my  chief  care  is  to 
select  one  that  is  the  offspring  of  a  good  milch  cow. 

Many  persons  endeavour  to  rear  buUs  of  great  stature, 
by  giving  them  a  very  plentiful  supply  of  food.  I  am, 
however,  of  opinion  that  bulls  may  be  of  too  great  stature, 
so  that  it  may  be  necessary  to  leave  off  using  them  at  the 
very  time  when  they  attain  their  greatest  strength,  because 
they  then  become  too  heavy  for  the  cows.  They  are  often 
allowed  to  leap  before  they  have  completed  their  second 
year.  This  has  the  effect  of  reducing  their  size ;  but  it 
also  weakens  their  constitution  to  such  a  degree  that  they 
lose  their  generative  power  by  the  time  when  they  have 
attained  their  sixth  year,  the  very  age  at  which  they  would 
otherwise  be  just  arriving  at  their  full  vigour. 

The  foDowing  marks  and  properties  are  regarded  as 
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characteristic  of  a  good  breeding  cow,  and  as  justifyiiig 
the  expectation  of  a  good  supply  of  milk.  The  body  and 
frame  should  not  possess  much  beauty  of  form:  the 
latter,  descending  from  the  pipine,  should  fffow  larger 
towards  the  lower  pqrt,  g|o  as  to  form  a  Iwge  md  pmi 
dulous  abdomen.  The  general  contour  of  the  body  should 
be  rather  egg-shaped  than  rpupd ;  the  rump  as  broad  as 
possible,  and  the  front  naprow  in  pioportion  to  it.  The 
Qones,  especially  those  of  the  legs  mA  headi  should  be 
thin :  a  thin  tail  i^  ^sp  a  good  marl^.  The  physiognomy 
should  be  feminine — ^mild,  but  hvely.  The  animal  should 
be  cheerful  ^d  gpod  tempered)  but  bold.  Th^  udder 
should  hang  down  behind  between  the  l§gs  i  it  should  bf! 
large — ^not  fleshy,  but  thin  and  soft,  displaying  lai^ge  milk 
veins.  A  considerable  hollow  under  the  belly,  deep 
enough  to  thrust  the  thumb  into,  is  by  many  persons 
regarded  as  a  sign  of  a  good  milch  cow ;  but  in  my 
opinion  this  character  is  more  deceptive  than  any  other. 
A  long,  thin  tail>  reaching  almost  to  the  ground  is  like- 
wise regarded  as  a  good  sign.  But  it  is  of  primary  im? 
portance  th^t  the  cow  be  descended  from  a  mother  which 
was  a  good  milker,  healthy,  and  of  a  good  stock.  I  have 
seen  many  good  milch  cows  whose  legs  were  veiy  close 
together  near  the  hams,  although,  as  far  as  beauty  is  cour 
cemed,  this  conformation  is  not  approved.  Some  persons 
require  that  the  hinder  extremity  of  the  thigh  should  form 
^  right  angle  with  the  hip  bone,  which  projects  near  the 
tail.     Moreover,  the  thigh  should  not  be  thick. 

If  we  wish  to  produce  cattle  of  large  size,  we  must  choose 
cpws  of  considerable  stature  and  full  grown,  for  thickness 
and  length  of  bpdy  are  inherited  more  surely  from  the 
mother  than  the  father.  I  am  therefore  decidedly  of  the 
same  opinion  as  the  Swiss,  who  endeavour  to  keep  their 
bulls  small»  so  that,  in  fact,  the  bull  is  often  the  smallest 
animal  of  the  whole  herd. 

One  bull  might  serve  for  seventy  or  eighty  oowa, 
if  the  seasons  of  the  latter  were  equally  distributed 
tbrqughoHt  the  year;  but  as  tiiat  is  not  the  ease,  we 
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muat  net  reckon  more  than  twenty-five,  thirty,  or  forty 
oows  tp  each  bull,  acoordii^gly  as  the  foriner  require  at 
one  particular  time  of  the  year,  or  at  different  seasons. 
^Besides,   a  bull  might   be  attacked  with  illness  that 

would  rroder  him  unfit  for  leaping,  and  great  embwra^Q- 
ment  might  thence  result.  It  is  therefore  wual  to 
keep  two  bulls  for  fprty  oows — a  ypuiig  Que,  in  hia 
third  ywr,  and  m  plder  one,  in  his  fifth  or  sixth,  sp  that 
the  younger  and  weaker  cows  may  be  (K)Yered  by  the 
fanner ;  the  older  bull  would  be  too  heavy  for  them? 

When  it  is  our  object  to  increase  the  si^e  of  a  breed  qf 
cattle,  we  ought  undoubtedly  tp  let  the  heifers  attain 
the  age  of  three  years  before  they  breed :  this  is  indeed 
always  necessary  when  the  young  cattle  have  but  scanty 
and  inferior  pasturage,  and  we  wish  to  preserve  the  breed 
from  d^enera^.  But  if  the  young  cattle  have  bpen  well 
fed  and  nurtured  from  their  birth,  we  may  without  hpsi- 
tatipn  allow  them  to  breed  when  they  are  nearly  two  years 
eld;  and  I  think  it  'right  to  do  sp  whenever  the  young 
heifers  come  to  early  maturity,  for  they  will  otherwise 
either  become  lean  and  stpp  growing,  or,  if  they  are 
still  well  fed,  they  will  grow  fat,  and  be  no  longer  in- 
clined to  take  the  bull.  In  some  countries,  where  the 
management  of  cattle  is  in  other  respects  conducted  with 
great  care,  as  in  the  low  countries  of  Holstein  and  Bre- 
men, generation  is  left  entirely  to  nature>  the  animals  all 
meeting  promiscuously  on  the  same  pasture.  In  these 
countries  it  is  not  uncommon  for  a  cow  to  calve  at  the 
age  of  two  years ;  no  degeneracy  of  the  race  i^  apprehended 
in  consequence ;  but  care  is  taken  not  to  nnlk  so  preco- 
cious an  animal  too  long.  I  have  known  a  cow  to  bear  a 
calf  at  the  age  of  eighteen  months,  after  having  been 
covered  by  a  bull  not  oldey  than  herself ;  the  calf  con? 
tinned  small,  but  became  a  good  milch  cow. 

Homed  cattle  come  into  heat  at  all  aeasqna,  the  time 
being  detmnined  by  that  of  parturition.  When  cows 
are  well  fed,  it  occurs  as  early  as  the  twentieth  day ;  but 
it  is  usually  allowed  te  pass  c^,  eitl^e?  i^om  fear  of  trying 
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the  animal's  strength  too  much,  or  because  it  is  not  thought 
proper  to  accelerate  the  time  of  birth.  If  it  occurs  again 
about  the  fortieth  or  sixtieth  day  after  parturition,  this  time 
must  not  be  neglected,  otherwise  she  will  probably  not 
want  the  bull  again.  With  stalled  cattle  it  is  particularly 
necessary  to  watch  the  signs  which  indicate  it.  These 
signs  are  restlessness,  a  wandering  expression  of  the  eyes 
and  figure,  extraordinary  cries  and  lowings,  swelling  of  the 
sexual  organs,  an  inclination  to  leap  upon  the  other  cows, 
cessation,  or,  at  all  events,  suspension  of  the  lacteal  secre- 
tion. The  servants  of  the  cow-house  should  carefully 
watch  these  signs  in  cows  which  are  not  allowed  to  go  out 
of  the  stall. 

When  the  desire  of  copulation  does  not  appear,  its 
absence  is  due  either  to  weakness  or  to  over  feeding, 
and  excess  of  flesh.  In  the  first  case,  better  food  must 
be  given ;  and  it  is  thus  that  certain  much-boasted  spe- 
cifics, such  as  oats  roasted  with  salt,  lentils,  and  bruised 
hemp-seed,  produce  their  effect.  The  cow  should  also  be 
made  to  drink  the  milk  of  another  which  has  just  come 
into  heat.  If,  on  the  contrary,  the  evil  arise  from  excess 
of  fat,  the  cow  must  be  made  to  take  more  exercise. 
Some  breeders  have  restored  the  fecundity  of  their  cows 
by  yoking  them  to  the  plough. 

The  time  when  the  cow  comes  into  heat  having  been 
observed,  the  best  time  for  copulation  is  from  twelve  to 
twenty-four  hours  afterwards;  if  it  be  deferred  longer, 
impregnation  will  probably  not  be  effected. 

We  may  regard  as  a  sign  of  pregnancy  the  fact  of  the 
cow  not  giving  fresh  signs  of  heat  in  three  weeks  after 
copulation.  If,  however,  the  cow  should  exhibit  such 
signs  at  this  time,  it  is  by  no  means  a  sure  indication 
that  she  has  not  been  impregnated.  The  swelling  of  the 
abdomen  is  very  deceptive;  but  after  twenty  weeks  it 
becomes  very  perceptible,  and  frequently  the  calf  may  be 
felt  on  the  right  flank  of  the  cow,  which  is  not  the  case 
afterwards. 

The  period  of  gestation  is  usually  285  days,  or  forty 
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weeks  and  five  days.  Strong,  hedthy  cows  some- 
times go  a  week  longer ;  if  witii  their  first  calf^  a  week 
less. 

When  cows  are  in  an  advanced  state  of  pregnancy,  they 
must  not,  espedaUy  when  stall-fed,  be  allowed  to  go  out, 
excepting  to  the  watering-place ;  care  must  also  be  taken 
that  they  are  not  pushed  or  squeezed  by  other  cows  in 
leaving  or  entering  the  stall. 

Miscarriages,  or  premature  deliveries,  are  attributed  to 
various  causes.  These  misfortimes  may  undoubtedly  be 
brought  on  by  fodder  of  bad  quality,  or  which  has  acquired 
an  unpleasant  flavour.  As  to  particular  kinds  of  fodder, 
such  as  the  straw  of  buckwheat,  frosted  cabbage4eaves, 
or  celery-leaves,  I  do  not  think  it  has  been  proved  that 
they  cause  these  accidents  -.  the  opinions  of  those  who 
make  this  assertion  appear  to  me  to  be  somewhat  preju* 
diced.  Abortion  and  unfortunate  labours  are,  in  animals 
as  in  the  human  race,  offcen  epidemic,  and  probably  caused 
by  a  peculiar  state  of  the  atmosphere,  for  they  sometimes 
happen  in  great  numbers  in  a  particular  countiy,  without 
our  being  able  to  point  to  any  other  cause  of  general 
influence. 

Nothing  can  be  more  ill-founded  than  the  opinion  of 
those  who  pretend  to  facilitate  calving,  particularly  in 
cows  which  We  had  difficult  labours,  ly  keeping  them 
on  short  allowance  during  the  last  few  weeks  of  their 
pregnancy,  with  the  view  of  diminishing  the  size  of  the 
calf.  It  is  not  the  soft  fleshy  parts  which  render  partu- 
rition difficult,  but  the  whole  mass  of  the  bones,  and  these 
are  formed  at  an  earlier  period.  Bad  feeding  deprives 
the  cow  of  that  strength  of  which  she  stands  so  much  in 
need  at  the  time  of  calving,  and  diminishes  the  quantity 
of  her  milk.  On  the  contrary,  the  food  given  to  the  cow 
when  the  time  of  her  calving  is  approaching,  should  be 
succulent,  easy  of  digestion,  and  of  small  bulk,  such  as  a 
mash  or  soup,  made  of  crushed  grain,  seed,  or  oil  cakes, 
or  leaven  of  rye  mixed  with  water :  some  farmers  strongly 
recommend  boiled  lentils  for  this  purpose.  Messes  of 
this  description  greatly  forward  the  secretion  of  milk  by 
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stimulating  the  lacteal  veftsels :  they  are  therefore  very 
useful,  both  at  the  time  of  calving  and  for  a  few  days 
after,  and  the  more  so  because  they  enable  us  to  diminish 
the  quantity  of  dry  fodder,  and  such  as  have  a  tendency 
to  swell. 

The  signs  of  approaching  calving  are  as  follows  ^-— 
The  udder  becomes  distended,  partially  filled  with  milk ; 
the  generative  organs  swell ;  there  are  formed  above  the 
vertebree  of  the  tail  two  little  hollows,  which  gradually 
increase  in  depth,  and  yield  to  the  touch ;  the  cow  be- 
comes restless,  continually  lying  down  and  rising  again ; 
often  looks  towards  her  hinder  parts,  and  continues  low- 
ing at  internals.  She  must  then  be  supplied  with  a 
larger  quantity  of  litter  to  protect  the  calf  from  injury; 
to  a  certain  extent  also  she  should  be  watched.  In  other 
respects  everything  is  left  to  nature.  Some  cows  bring 
forth  standing,  others  lying  down. 

The  fore«feet,  on  which  the  head  rests,  are  the  first  to 
show  themselves,  and  the  whole  body  soon  follows,  being 
expelled  by  the  efibrts  of  the  mother;  it  is,  however, 
not,  as  with  most  aoimals,  the  head,  but  the  chest  which 
has  the  greatest  difficulty  in  passing.  The  umbilical 
cord  divides  spontaneously ;  if  not,  it  may  be  tied  a  full 
inch  fix)m  the  belly,  and  cut  off  an  inch  lower. 

If  the  calf  is  intended  to  suckle,  it  is  presented  to  the 
mother  in  order  that  she  may  Uck  it;  if,  on  the  con- 
trary, it  is  to  be  habituated  to  drink  milk,  it  is  imme- 
diately to  be  removed  to  the  place  intended  for  it. 

The  after-birth  and  bladaer,  full  of  Uquid,  in  which 
the  calf  was  inclosed  in  its  mother's  body,  usually  come 
away  spontaneously ;  to  favour  their  exptdsion  it  is  only 
necessary  to  supply  the  cow  with  succulent  food,  or  a  mess 
containing  starch,  &c. 

Calving  is  sometimes  attended  with  difficulties, 
arising  firom  a  bad  position  of  the  calf  in  its  mother's 
womb.  This  evil  may  be  greatly  diminished  by  skilful 
and  judicious  aid.  The  first  thing  to  be  done  in  such  a 
case  is  to  obtain  an  exact  idea  of  the  position  in  which 
the  calf  ought  to  be  placed,  and  of  its  actual  deviation 
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from  that  position.  By  gently  thrusting  the  hand  into 
the  womb  this  deviation  may  not  only  be  ascertained, 
but,  in  most  cases,  corrected  by  turning  the  calf.  The 
usnal  cause  of  resistance  is  a  false  position  of  one  of  the 
fore-legs,  or  of  the  whole  body,  in  consequence  of  which 
the  ear  or  forehead  shows  itself  first,  instead  of  the 
muzzle.  Force  must  no  more  be  applied  in  this  case 
than  it  would  be  to  make  anything  pass  into  the  gullet ; 
any  violent  traction  may  be  fatal,  whereas  nature  will  assist 
if  we  only  give  her  time.  All  assistance  given  must  be 
guided  by  discretion ;  misdirected  aid  may  do  an  infinite 
amount  of  mischief,  and  is  too  often  fatal ;  this  I  know 
from  experience.  As,  however,  this  is  not  the  place  for 
teaching  the  obstetric  art,  I  pass  it  over,  strongly  recom- 
mending all  farmers  who  pay  any  attention  to  their 
cattle,  to  avail  themselves  of  every  opportunity  of  ac- 
quiring information  on  this  matter,  since  in  the  country 
it  is  not  always  possible  to  obtain  the  assistance  of  skilful 
veterinary  surgeons.  In  other  respects,  however,  it  is 
best  to  leave  all  to  nature  and  chance ;  for  without  proper 
knowledge,  we  shall  be  more  likely  to  kill  the  cow  and 
her  calf  than  to  save  her: 

There  are  two  modes  of  nourishing  and  rearing  the 
calf  during  the  first  period  of  its  life : 

(a).  To  let  it  suck. 

{6).  To  make  it  drink  milk. 

When  the  former  method  is  adopted,  the  mother  and 
calf  are  accustomed  to  it  from  the  birth  of  the  latter,  by 
letting  the  cow  lick  it.  It  is  then  brought,  as  soon  as  it 
can  stand,  to  the  udder  of  the  cow,  and  immediately  be- 
gins to  suck.  The  first  portion  of  milk  possesses  a  pur- 
gative quality ;  but  this  is  not  injurious,  but  beneficial  to 
the  calf,  for  it  excites  the  irritability  of  the  intestines,  and 
removes  the  viscous  excrements  which  have  entered  them 
from  the  womb  of  the  mother.  These  excrements  might 
be  very  injurious  to  the  calf  if  they  were  to  remain  longer 
in  the  intestines. 

But  there  are  still  two  methods  of  proceeding :  the  one 
consists  in  leaving  the  calf  with  its  mother ;  the  other  in 
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taking  it  to  her  as  often  as  it  ought  to  suck.  The  formea' 
is  the  more  convenient  method ;  but  it  is  objectionable- 
first,  because  the  calf  is  almost  constantly  playing  with 
the  udder;  and  secondly,  because  it  either  sucks  too 
much,  and  exhausts  the  mother,  at  the  same  time  over- 
feeding itself,  or,  on  the  other  hand,  it  sucks  too  little,  and 
Sives  rise  to  deposits  of  milk ;  besides,  the  calf  ia  often  in 
an^er  of  being  squeezed  to  death  by  its  mother,  or  by  a 
neighbouring  cow.  The  other  method,  which  consists  in 
takmg  the  calf  to  the  mother  at  regular  intervals ;  at  first, 
four  or  five  times  a  day,  and  afterwards  only  three  times; 
care  being  taken  each  time  to  notice  whether  it  has  left 
any  milk  behind  it,  in  order  that  the  surplus,  if  any,  may 
be  drawn  off.  This  method,  I  say,  is  more  troublesome, 
requiring  continued  attention,  in  order  that  where  there 
are  several  calves,  none  may  be  neglected ;  but  it  is  gs&x, 
and  more  conducive  both  to  the  health  of  the  calf  and  an 
abundant  supply  of  milk  in  the  cow,  at  the  time  when  the 
calf  is  weaned. 

After  three  weeks,  the  milk  is  often  insufficient  for  the 
full  nourishment  of  the  calf.  A  kind  of  soup  may  then 
given  to  it,  made  of  oil  cake,  coarse  meal,  bran,  or 
ground  com ;  potatoes  mashed  in  water ;  or  an  infu- 
sion  of  hay,  with  a  small  quantity  of  milk.  The  calf  is 
allowed  to  drink  as  much  of  this  as  it  likes  between  the 
meals  which  it  takes  from  its  mother:  the  remaining 
portion  of  the  food  which  it  has  not  consumed  is  given 
to  the  mother.  The  calf  is  thus  gradually  accustomed 
to  this  kind  of  food :  it  is  allowed  to  suck  only  twice 
a  day,  and  the  cow  is  milked  once.  A  quantity  of  veiy 
good  hay  is  also  given  to  the  calf,  which  it  soon  learns 
to  eat.  Calves  which  are  to  be  very  carefully  reared,  are 
allowed  to  suck  in  this  manner  for  five  or  six  weeks. 

When  the  calf  is  to  be  totally  weaned,  it  is  removed  as 
far  as  possible  from  its  mother,  that  they  may  not  disturb 
one  another  by  their  cries — ^the  manner  in  which  they 
make  known  their  ardent  desire  to  be  re-united — ^and 
that   they  may  forget  each  other  as  soon  as  possible, 
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They  must  be  well  fed,  that  the  calf  may  not  lose  too 
much  in  condition  and  the  cow  in  milk;  this  loss  is 
always  experienced  in  some  degree  on  account  of  the  dia- 
tress  which  the  animals  suflTer.  At  the  same  time  that 
the  secretion  of  milk  is  favoured  in  this  manner,  the  cow 
is  brought  to  allow  herself  to  be  milked  more  readily, 
and  not  to  retain  her  milk. 

If  the  calf  is  intended  to  drink  milk  instead  of  sucking, 
it  must  not  be  allowed  to  touch  the  mother,  but  must  be 
immediately  removed  from  her.  I  do  not  agree  with 
those  who  let  the  calf  suck  for  the  first  two  or  three  days, 
and  afterwards  accustom  it  to  drink. 

The  calf  learns  to  drink  as  easily  as  to  suck ;  provided 
that,  for  the  first  two  or  three  times,  the  finger  wetted 
with  milk  be  introduced  into  its  mouth,  and  then  its 
muzzle  be  thrust  into  ike  milk,  it  soon  learns  to  drink 
by  itself ;  and  I  am  not  aware  of  any  case  in  which  diffi- 
culties have  been  met  with  in  thus  respect.  The  first 
portion  of  milk  is  given  just  as  it  comes  from  the  cow,  or 
diluted  with  a  little  warm  water.  For  the  first  week,  the 
mother's  milk  alone  is  given  to  the  calf.  Afterwards  the 
milk  is  taken  either  warm  and  as  it  comes  from  the 
udders  of  the  cows,  or  heated  with  a  little  boiling  water. 
Some  care  must  be  taken  in  feeding  calves  in  tins  man- 
ner. A  proper  medium  must  be  observed  with  regard 
to  quantity,  so  that  the  calves  may  neither  take  more 
nourishment  than  is  proper  for  them,  nor  suffer  from  de- 
ficiency of  food.  Cdves  of  different  ages  must,  there- 
fore, be  kept  separate,  and  the  milk  measured  out  to 
them  accordingly.  For  the  first  week,  4  lbs.  per  day  is 
sufficient :  8 11^.  should  be  givm  in  the  second ;  and 
12  lbs.  in  the  third :  the  quantity  must,  however,  be  gra- 
dually increased.  The  TnilV  is  always  given  to  the  calves 
in  three  separate  portions.  In  the  fourth  week,  the 
quantify  of  milk  is  not  increased,  but  liquid  food  is  added 
to  it,  of  the  same  nature  as  that  given  to  sucking  calves. 
In  the  fifth  week,  skimmed  milk'not  curdled  is  given  to 
them ;  and  they  begin  to  eat  a  little  \^v^  with  potatoes, 
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beet-root,  &c.  These  substances,  however,  are  given  in 
small  portions  only ;  being  pat  into  the  manger,  chopped 
very  finely.  In  the  sixth  week,  the  quantity  of  solid  food 
is  increased ;  and  in  the  seventh,  they  are  able  to  dis- 
pense with  the  milk  and  soup :  if  possible,  however,  a 
little  skinmied  milk  is  given  to  them,  ^ither  sweet  or 
curdled.  From  that  time,  I  give  them  the  same  food  as 
the  cows,  viz.,  raw  potatoes  and  hay,  while  they  are  on 
winter  food;  and  afterwards  green-meat  of  all  kinds. 
When  they  are  ten  or  twelve  weeks  old,  they  are  turned 
out  to  grass ;  excepting,  however,  the  castrated  calves, 
which  are  usually  left  in  the  stall. 

I  am  aware  that  some  persons  object  to  green-meat 
and  pasturage,  apprehending  that  corpulence  and  weak- 
ness of  the  digestive  organs  may  be  thus  produced,  and 
accordingly  they  give  their  calves  nothing  but  very  fine 
hay  and  com  for  the  first  nine  months ;  but  I  have  never 
known  the  slighest  disadvantage  to  result  from  the  use  of 
green  food :  on  the  contrary,  my  calves  have  always  con- 
tinued very  healthy  upon  it.  There  is,  however,  no  olv- 
jection  to  the  method  of  feeding  with  dry  fodder,  pro- 
vided the  proper  kinds  can  be  obtained. 

As  to  grain,  I  never  give  any  to  my  calves,  excepting 
when  its  price  is  very  low,  as  was  the  case  in  the  spring 
of  1811. 

The  reasons  advanced  for  aUowing  calves  to  suck  in- 
stead of  giving  them  milk  to  drink,  are  not,  in  my 
opinion,  valid.    It  is  said — 

(a)  That  it  is  natural  for  calves  to  suck,  and  unnatural 
for  them  to  drink. 

But  our  cows  are  not  in  a  state  of  nature ;  neither  is 
the  end  for  which  we  keep  them  natural.  Nature  has 
given  milk  to  cows  solely  for  the  nourishment  of  their 
calves ;  but  our  object  is  to  leave  as  little  as  possible  of 
this  milk  for  the  calves,  because  we  wish  to  use  it  in 
another  manner. 

{S)  That  we  cannot  milk  the  cow  so  completely  as  the 
calf  does  by  suddng. 

A  dairy-maid  drains  the  last  drop  of  milk  from  the 


HOENID  OATTIiB.  687 

udder  of  the  oow  and  the  four  teats,  better  than  the  calf 
usually  does.  The  oalf  either  does  not  suck  excepting 
when  it  is  thirsty,  and  does  not  draw  all  the  milk  con- 
tained in  the  udder,  or  else  it  plays  with  the  teat,  and 
takes  only  a  few  mouthfuls  now  and  then,  leaving  the 
thickest  part  of  the  milk  behind.  It  often  accustoms 
itself  to  certain  teats  only — ^to  those  on  one  side,  for  in- 
stance ;  and  then  the  others  lose  their  milk  and  dry  up. 

(e)  That  the  practice  of  feeding  calves  by  giving  them 
milk  to  drink  does  not  succeed  in  large  cow-houses,  be- 
cause the  method  cannot  be  pursued  with  all  the  care  and 
attention  that  it  requires ;  and  hence,  that  it  can  only  be 
usefully  applied  when  the  number  of  animals  is  small. 

This  is  contrary  to  experience.  When  calves  are  clas- 
sified, and  fed  according  to  their  ages,  the  most  exact 
order  can  be  observed  in  feeding  them :  when,  on  the 
contrary,  they  are  taken  to  their  mothers  to  suck,  it  is 
easy  to  pass  one  of  them  over.  Moreover,  the  taking  of 
them  to  their  mothers  occupies  more  time  than  giving 
them  milk  to  drink.  K,  again,  the  calves  are  to  suck  at 
the  time  when  the  cows  go  out  to  grass,  the  mothers 
must  be  kept  in  the  stall,  and  fed  in  a  different  manner 
from  the  rest. 

Moreover,  when  calves  drmk  milk  instead  of  sucking, 
they  remain  quiet  in  the  stall,  and  are  not  annoyed  and 
distressed  by  beins  first  taken  to  their  mothers  and  then 
removed,  kflk  ^ven  to  calves  in  measured  portions, 
according  to  their  ages,  does  them  more  good  than  they 
would  receive  by  suckhig  sometimes  a  large  and  some- 
times a  small  quantity.  They  are  not  exposed  to  indi- 
gestion from  excess  of  nourishment ;  experience  shows, 
indeed,  that  calves  fed  in  this  manner  are  less  subject  to 
diarrhoea  than  those  which  suck.  The  quantity  of  milk 
can  also  be  proportioned  to  the  strength  and  appetite  of 
each  calf;  whereas,  a''calf  brought  up  at  the  teat  of  its 
mother,  is  either  unable  to  consume  all  her  milk,  or  does 
not  find  a  sufficient  quantity. 

The  chief  motive  for  preferring  the  method  of  making 
the  calyes  drink  is,  that  they  beconxe  i^^^®  ^^^7  ^^ 
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gradually  accustomed  not  only  to  do  without  milk,  but 
also  to  milk  of  inferior  quality  and  to  a  di£ferent  kind  of 
food.  Hence,  when  weaned,  they  do  not  fall  off  like 
calves  which  have  been  used  to  suck.  The  distress  of 
the  cow  and  calf,  which  they  express  by  long-continued 
lowings,  is  also  spared.  The  cow  is  accustomed  to  being 
milked ;  and  as  this  operation  gives  her,  from  the  first, 
an  agreeable  sensation,  she  willingly  submits  herself  to 
the  woman  who  milks  her.  Lastly,  skinuned  milk  is 
more  easily  dispensed  with,  and  thus  a  saving  is  ef- 
fected. 

The  onl  V  case  in  which  it  may,  perhaps,  be  better  to 
let  the  calf  suck,  is  when  the  cow  is  suckting  her  first 
calf ;  because  by  this  means  the  lacteal  vessels  are  more 
effectually  opened. 

When  the  method  of  giving  milk  to  drink  is  adopted, 
the  following  mode  of  proceeding  should  be  observed. 

It  is  only  for  the  first  few  days  that  the  calf  is  fed  with 
its  mother's  milk :  afterwards  it  is  sufficient  to  take  care 
that  the  milk  be  taken  from  cows  which  have  most  recently 
calved  :  when  the  calves  are  three  weeks  old,  they  may 
be  fed  with  any  milk,  provided  it  be  good. 

For  the  first  week  it  is  best  to  give  the  milk  at  its 
natural  temperature ;  and  if  it  has  got  cold,  to  warm  it 
again  with  a  little  boiling  water.  Afterwards,  the  milk 
may  be  given  at  a  lower  temperature,  or  even  quite  cold. 

In  whatever  manner  the  calves  are  fed,  great  care 
must  be  taken  to  prevent  them  fix)m  being  seized  with 
diarrhoea,  and  if  they  are  attacked  by  this  malady,  to 
check  it  as  quickly  as  possible.  The  remedv  whicli  I 
have  found  most  efficacious  is  an  extract  of  rhubarb, 
made  with  brandy.  Half  a  pound  of  brandy  is  put  upon 
an  ounce  of  rhubarb,  the  mixture  is  exposed  for  four-and- 
twenty  hours  to  a  gentle  heat,  and  frequently  shaken. 
This  tincture  is  then  strained  off,  and  a  spoonful  of  it  given 
twice  a  day  to  the  sick  calf.  The  malady  generally  ceases 
after  the  calf  has  swallowed  a  few  spoonfuls ;  if  not,  five 
drops  of  tincture  of  opium  may  be  added  to  each  dose. 
We  must  then  be  more  cautious  in  letting  the  calf  drink, 
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and  not  oblige  it  to  do  so  until  it  has  r^ained  its  appe* 
tite.  Some  persons  speak  highly  of  a  broth  made  with 
lentils  and  aooms,  roasted  like  coffee. 

A  calf  which  has  had  good  nourishment  during  the 
first  year  of  its  life,  may  in  the  second  be  fed  more 
sparingly,  and  on  less  abundant  pasturage;  provided, 
however,  that  the  saving  be  not  carried  so  far  as  to  cause 
the  animal  to  become  lean  and  sickly. 

During  the  third  year's  winter,  it  may  be  fed  upon 
good  chopped  straw,  mixed  with  a  Uttle  hay.  A  young 
cow  in  calf  for  the  first  time  must  have  l>etter  fodder, 
and  both  the  quantity  and  quality  of  her  food  must  be 
increased  as  she  approaches  the  termination  of  her  preg- 
nancy. 

Many  persons  do  not  consider  it  profitable  to  rear 
cattle ;  they  estimate  the  expense  of  bringing  up  a  cow 
at  a  higher  rate  than  the  purchase  of  good  cattle.  Many 
rural  establishments,  indeed,  are  not  adapted  for  the 
rearing  of  young  cattle ;  this  is  the  case,  for  instance, 
where  cows  are  taken  in  singly  for  a  fixed  sum.  To  me, 
however,  it  appears  that  the  uniformity  of  breed  which 
we  obtain  by  rearinff  cattle  ourselves  is  so  valuable,  that  I 
should  recommend  the  practice,  even  when  it  actually  costs 
more  than  piu*chasing.  But  J  do  not  think  that  tms  wiU 
be  the  case  under  ordinary  circumstances,  or  unless  there 
should  be  an  opportunity  of  sellmg  the  milk  fresh  and  at 
a  high  price. 

When  we  know  the  annual  return  which  a  cow  yields, 
we  calculate  as  follows:  for  the  first  two  years,  a  calf  costs 
at  most  half  as  much  as  a  cow ;  and  in  the  third  year, 
making  even  lai^e  allowance,  the  same  sum  as  a  cow ;  so 
that  the  whole  expense  is  equal  to  that  of  two  cows  for  a 
year :  now  it  is  rarely  possible  to  purchase  a  young  cow, 
without  blemish,  for  less  than  this.  The  advantages  of 
having  cattle  accustomed  to  a  certain  mode  of  treatment 
and  a  certain  pasturage  are  well  known,  and  they  are 
greater  in  proportion  to  the  inferiority  of  the  pasturage. 

If  we  do  not  intend  to  rear  the  calv^>  ^^  ^^^  endea- 
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vour  to  get  rid  of  them  as  soon  as  possible,  that  we  may 
have  the  advantage  of  the  milk. 

The  fattening  of  calves  can  be  profitable  in  particular 
oircumstances  only— where  good  calves  are  bought  at 
high  prices  for  consumption  in  large  towns,  and  where, 
ad^,  notwithstanding  the  vicinity  of  these  towns,  there  is 
no  better  way  of  disposing  of  the  milk,  either  by  selling 
it  in  its  natural  state,  nuking  it  into  butter  and  cheese, 
or  using  it  in  any  other  way. 

Calves  are  fattened  in  two  ways : 

{a).  On  milk  alone.  This  mode  of  feeding  always 
produces  the  best  and  whitest  meat,  and  is  likewise  more 
easy  of  application  than  any  other.  For  calves  which  are 
to  be  fattened,  the  practice  of  suckling  is  attended  with 
fewer  inconveniences,  because  they  are  sold  immediately 
afto  being  weaned.  But  when  a  large  number  are 
fattened  at  once,  they  must  be  taken  to  their  mothers  or 
nurses  at  stated  hours.  It  is  necessary  to  accustom  some 
of  the  cows  to  suckle  calves  which  are  not  their  own ; 
some  will  do  so  without  resistance.  These  cows  may  be 
used  as  nurses  as  long  as  their  milk  continues,  and,  if  well 
fed,  may  thus  be  made  to  yield  a  laiger  return  than  other- 
wise ;  but  thev  become  quite  unfit  for  milking.  When 
fatted  calves  have  attained  the  age  of  eight  or  twelve 
weeks,  their  mother's  milk  is  often  insufficient  for  fi&tten- 
ing  them  completely :  recourse  is  then  had  to  other  cows 
as  niurses. 

(fi).  By  food  of  a  different  nature,  given  to  them  first 
in  addition  to  their  milk,  and  afterwards  alone. 

In  this  case,  aU  sorts  of  mashes  are  provided  for  them, 
made  fix>m  linseed,  cakes  of  linseed,  oatmeal  gruel,  boiled 
potatoes  or  turnips,  and  eggs;  sometimes,  also,  with 
old  white  bread  which  has  remained  unsold  at  bakers' 
shops,  and  may  be  obtained  at  a  low  price.  These  mashes 
are  given  to  the  calves  either  alone  or  mixed  with  milk. 
In  many  parts  of  the  country,  and  even  in  towns,  there 
are  persons  who  make  a  trade  of  fattening  calves,  and 
buy  them  very  young  for  this  purpose.    To  the  farmer 
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this  mode  of  fattening  calyea  is  only  of  secondary  im« 
portanoe. 

The  age  of  homed  cattle  cannot  be  detennined  by  their 
teeth  with  the  same  accuracy  as  that  of  horses  and  sheep. 
Of  the  eight  incisors  of  the  lower  jaw,  which  the  calf 
brings  with  him  into  the  world,  or  acquires  very  soon 
after,  the  two  middle  ones  are  usually  shed  between  the 
twelfth  and  eighteenth  month,  and  replaced  by  larger 
ones.  After  the  second  year,  the  two  next  teeth  are 
changed  in  a  similar  manner,  and  so  on  every  year.  If 
the  calves  are  veiy  well  fed,  this  change  goes  on  rapidly ; 
if  not,  it  is  retarded ;  and,  generally  spetScing,  the  course 
of  nature  is  less  regular  in  homed  cattle  than  in  other 
animals,  and  consequently,  in  young  animal^  of  this  class, 
the  indications  of  the  teeth  are  very  deceptive. 

It  is  a  more  general  practice  to  look  to  the  homs  for 
indications  of  age ;  but  the  information  which  they  furnish 
is  likewise  rather  vague.  In  oxen,  the  lower  ring,  that 
which  is  nearest  to  the  root  of  the  hom,  makes  its  ap* 
pearance  in  the  fifth  year :  in  cows,  this  ring  shows  itself 
after  they  have  borne  their  first  calf ;  after  that,  a  new 
ring  is  formed  every  year,  and  pushes  the  second  forward. 
Young  cattle  do  not  shed  their  homs  and  acquire  new 
ones,  as  is  stated  in  a  manual  of  the  economy  of  live  stock 
lately  published.  Some  persons  profess  to  have  observed 
that  cows  do  not  acquire  a  distinct  ring  unless  they  have 
calved  during  the  year ;  but  that,  in  such  a  case,  the  space 
between  the  rings  is  proportionally  larger.  When  they 
miscarry,  we  may  expect  the  ring  to  be  less  distinct.  I 
think  I  have  observed  this  in  some  instances,  but  I  do 
not  regard  it  as  an  invariable  rule.  It  is  certain,  however, 
that  a  regular  disposition  of  the  rings  is  a  characteristic 
mark  of  a  cow  winch  has  always  been  a  good  breeder,  and 
that  in  one  which  has  been  sickly  the  rings  vary  both  in 
strength  and  distance.  In  old  animals  the  rings  are  not 
very  distinct ;  indeed,  they  can  scarcely  be  counted.  The 
homs,  which  at  first  are  strong  at  the  root,  and  get  gra- 
dually thinner  towards  the  extremities,  become,  after  the 
ninth  or  tenth  year^  thicker  at  top  than  at  bottom.  Other 
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marks  of  more  advanced  age  are,  a  deepening  of  the  ca- 
vity above  the  eyes — also  a  deepening  of  the  hind  quar- 
ters, increased  size  of  the  hoofs,  and  the  growth  of  white 
hair  about  the  eyes.  The  latter  may,  however,  be  an  in- 
dividual pecuhahty. 

Feeding  of  Cattle. 

The  feeding  of  cattle  is  divided  into  summer  and  winter 
feeding.     We  shall  first  speak  of  winter  feeding. 

The  winter  food  of  cattle  usually  consists  of  cuy  fodder, 
hay  and  straw.  The  proportions  in  which  these  two 
kinds  of  fodder  are  given  are  very  variable,  depending  on 
the  means  and  circumstances  of  the  rural  establishment. 
Cattle  are  sometimes  fed  on  straw  alone  during  winter ; 
but  when  reduced  to  this  food,  they  not  only  become  un- 
profitable, but  likewise  diminish  to  the  last  degree  in  flesh 
and  strength.  In  some  instances,  this  efiect  has  not  been 
observed  to  result  firom  straw-feeding ;  but  in  such  cases, 
the  straw  has  been  mixed  with  a  large  quantity  of  other 
kinds  of  grass,  or  some  portion  of  grain  has  remained  in 
the  ear :  it  is  well  known,  indeed,  that  in  some  rural  esta- 
blishments, the  straw,  especially  that  of  oats,  is  for  this 
purpose  not  whoUy  deprived  of  the  grain  which  it  con- 
tains. When  no  description  of  hay  can  be  obtained  for 
feeding  the  cows,  it  is  usual  to  give  them  all  kinds  of  re- 
fuse, independently  of  the  husk  of  com  and  the  residue 
of  the  grain;  and  when  they  are  near  calving,  amash. 
composed  of  meal,  bruised  com,  oil-cakes,  or  other  mat- 
ters of  a  similar  nature,  are  provided,  to  keep  up  their 
strength  a  little. 

It  is  only  the  straw  of  plants  which  bear  a  great  quan- 
tity of  leaves,  such  as  peas,  vetches,  haricots,  lentils  and 
buck-wheat,  that  contmns  a  larger  supply  of  nourishment. 
Its  nutritive  power  is  in  proportion  to  the  greenness  of 
the  crop  when  mown.  Millet  and  maize  straw,  when 
properly  prepared,  likewise  belong  to  the  more  nutritious 
class. 

Among  the  ordinary  corn-straw,  that  of  wheat  is  un- 
doubtedly the  best  adapted  for  fodder ;  next  in  value  is 
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the  straw  of  oats  and  barley,  which  is  also,  generally 
speaking,  more  abundant  in  leaves ;  the  least  nourishing 
of  all  is  that  of  full-grown  rye. 

But  it  is  more  common  to  give  straw  mixed  with  hay. 
The  feed  of  cattle  is  usually  considered  good,  when 
l,0001bs.  of  hay  can  be  allowed  to  each  animal  during 
winter,  making  about  6  lbs.  per  day ;  this  quantity,  how- 
ever, is  not  distributed  equally  over  the  whole  winter 
season,  but  saved,  for  the  most  part,  till  the  time  of 
calving ;  8  or  10  lbs.  per  day  is  considered  as  good  feed. 
It  is  certain,  however,  that  an  ordinary  sized  cow,  which 
receives  no  other  nourishing  food,  ought  to  have  12  lbs. 
of  hay  per  day  to  keep  her  in  perfect  health;  and  20  lbs. 
if  she  is  also  required  to  yield  a  good  supply  of  milk.  A 
large  cow  requires  20  lbs.  per  day ;  and  if  she  gives  milk, 
and  we  wish  to  keep  up  the  supply,  she  ought  to  have 
80  lbs.  When  only  a  small  quantity  of  hay  is  given,  it 
is  mixed  and  cut  up  with  straw. 

For  winter  feeding,  it  is  almost  universally  thought  ne- 
cessary to  chop  the  slraw.  The  chopped  straw  is  divided 
into  scheffels,  one  of  which,  coarsely  divided  for  homed 
cattle,  weighs  about  9  lbs.,  taking  the  straw  of  spring 
and  autumn  com  together.  For  an  ordinary  native  cow, 
from  three-quarters  to  one  scheffel  per  day  is  thought 
sufficient. 

The  cutting  of  straw  requires  considerable  labour. 
With  an  ordinary  machine,  of  the  largest  size,  it  is  calcu- 
lated that  a  man  can  chop  86  scheffels  per  day,  but  not 
very  ^nely.  Various  machines  have,  however,  been  in- 
vented, by  means  of  which  a  man  can  get  through  double 
or  triple  the  quantity,  without  more  trouble.  Their  me- 
chanism is  so  contrived  that  the  straw  is  pushed  forward 
by  cylinders,  which,  at  each  cut,  present  a  certain  length 
of  it  to  the  knife.  The  knives,  or  blades,  are  of  the  usual 
form,  but  larger ;  and  aa  the  workman  can  devote  his 
whole  time  and  strength  to  the  raising  and  lowering  of 
the  knife,  he  can  make  twice  as  many  cuts  in  the  same 
time,  and  put  more  force  into  theiU-  ^  *^  manner, 
provided  that  care  has  been  ta]^^«^  to  place  the  box  a 
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Utile  higher  than  usual,  each  cut  will  furnish  about  a  third 
more  of  chopped  straw.  Sometimes  the  blades  are  fixed 
to  a  wheel,  the  circumference  of  which  is  loaded  in  ord^ 
to  give  it  greater  momentum ;  when  its  inertia  has  been 
once  overcome,  it  merely  requires  to  be  kept  moving  to  do 
all  the  work.  Sometimes  only  one  blade  is  attached  to 
this  wheel ;  sometimes  there  are  two  or  three.  A  ma- 
chine brought  from  England,  which  had  three  knives,  and 
was  well  zmule,  could  not,  on  account  of  its  great  friction, 
be  kept  in  action  by  one  man ;  and  when  the  knives  were 
blunted,  two  men  were  not  sufficient  to  move  it.  The 
one-bladed  machine  is  generally  preferred.  Karsten,  of 
Rostock,  has  given  in  the  **  Aimalen  des  Ackerbaues,"' 
lUer.  Band.  S.  507,  the  description  of  such  a  machine, 
made  according  to  Lester's  model,  and  with  the  improve- 
ments devised  by  himsdf.  This  machine  is  well  executed 
at  Rostock,  by  M.  Haak,  and  at  present,  also,  at  Berlin, 
by  Schulz,  the  mechanist,  who  sells  it  for  60  rix-dollars. 
In  rural  establishments  of  considerable  magnitude  large 
machines  of  this  kind  are  also  used ;  they  are  set  in  mo- 
tion by  draught  cattie,  or  even  by  wind  or  water,  and 
produce  a  large  quantity  of  chopped  straw  in  a  short  time. 
But  all  these  machines,  especially  the  more  complicated, 
are  liable  to  this  defect,  that  something  or  other  in  them 
is  apt  to  get  deranged  or  broken,  and  in  the  country  it  is 
difficult  to  find  a  man  capable  of  repairing  the  mischief. 
Accordingly,  I  have  known  cases  in  which  persons,  after 
laying  aside  the  ordinaiy  machines,  have  been  thrown  into 
great  embarrassment  by  such  accidents  vnth  the  larger 
ones,  and  have  in  consequence  become  so  disgusted  with 
them,  that  they  have  put  them  on  one  side  without 
making  any  farther  use  of  them.  But  it  is  to  be  hoped 
that  the  mechanical  knowledge  required  for  constructing 
or  repairing  a  machine  of  this  kind,  will  soon  be  gene- 
rally diffiised. 

When  cattle  are  sparingly  fed,  and  straw  is  mixed 
with  hay,  for  the  purpose  of  making  them  eat  as  much 
as  possible  of  the  former,  and  thus  making  use  of  the 
small  quantity  of  nutriment  contained  in  it  to  deaden 
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the  sensation  of  hunger^  the  cuttinff  of  the  straw  is  in« 
dispensable ;  but  when  they  are  wdl  fed^  I  regard  this 
operation  as  quite  superfluous.  The  quantity  of  nutria 
ment  in  the  sbraw  is  not  increased  b^  it  in  the  slightest 
degree  r  on  the  contrary,  the  cattle  pick  out  the  nutritive 
portions  much  better  from  straw  winch  has  not  been  cut. 
It  is  proper,  therefore,  always  to  give  them  the  kind  of 
straw  which  is  used  for  Utter.  As  to  good  hay,  animals 
eat  the  whole  of  it,  even  though  uncut.  If  the  cattle  are 
not  hungry,  they  likewise  pick  out  the  best  portion  of 
the  cut  straw,  and  blow  away  the  rest.  We  have  then 
the  trouble  of  removing  from  the  manger  a  quantity  of 
straw  which  has  been  cut  at  considerable  expense. 

Feeding  with  grain,  whether  used  as  a  substitute  for 
hay,  or  as  supjdementary  to  it,  cannot  be  adopted  on  the 
large  scale  with  any  advantage,  unless  the  price  of  milk 
be  very  high,  or  that  of  grain  very  low.  It  is  certain, 
indeed,  that  a  few  pounds  of  grain  per  day  considerably 
increase  the  quantity  of  milk;  and  when  we  have  nothing 
else  to  give  to  the  cattle,  grain  may  be  used  with  advan- 
tage for  this  purpose ;  but  it  is  the  dearest  of  all  kinds 
of  fodder.  Moreover,  milk  and  butter  produced  firom 
grain  alone  are  of  bad  quality,  rather  cheesy  than  rich, 
and  have  an  unpleasant  flavour. 

Grain,  when  given  to  animals  in  its  natural  state,  often 
passes  through  their  bodies  undigested :  it  is,  therefore, 
usuallv  ground ;  but  this  operation  is  attended  with  con- 
siderable loss,  imless  we  have  a  mill  of  our  own,  moved 
either  by  hand  or  by  water.  This  (»)eration  may,  how- 
ever, be  dispensed  with,  if  the  grain,  before  it  is  given  to 
the  cattle,  be  soaked  either  in  warm  or  cold  water,  or  else 
prepared  like  malt.  The  development  of  the  saccharine 
principle  by  the  latter  process  considerably  improves  the 
grain,  and  renders  the  milk  of  better  quality.  The  best 
kind  of  grain  for  milch  cows  is  oats :  great  benefit  is 
ascribed  to  a  mixture  of  oats  and  tares,  previously  well 
ground.  Barley  is  more  likely  than  other  kinds  of  grain 
to  produce  white,  cheesy  milk,  and  the  butter  produced 
from  it  is  apt  to  acquire  a  bitter  taste, 
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Siftings  of  grain,  bran  (whether  of  the  large,  middling, 
or  small  kind),  mill-dust,  and  the  residue  of  deansed 
oats  and  barley,  are  most  frequently  used  for  feeding 
cattle. 

All  these  kinds  of  grain*refuse  should  be  mixed  either 
with  cut  straw,  or,  what  is  better,  in  the  mash.  In  win- 
ter, the  latter  method  makes  the  cattle  more  inclined  to 
drink. 

We  must  here  speak  of  the  refuse  of  the  brewery. 
This  food  has  a  veiy  favourable  iofluence  on  the  milk : 
the  proprietors  of  small  cow-houses  find  it  very  pro- 
fitable to  buy  the  refuse  of  the  brewers.  As  it  can  be 
obtained  at  a  very  cheap  rate  in  summer  from  town 
brewers  who  do  not  keep  their  own  cattle,  we  endeavour 
to  keep  it  in  trenches,  which,  when  quite  full,  are  dosed 
with  a  covering,  on  which  earth  is  thrown  :  the  residue 
is  thus  preserved  tiU  winter. 

The  refuse  of  the  brandy  distillery  cannot  be  better 
employed  than  for  feeding  cows ;  provided,  however,  that 
we  have  a  ready  sale  for  our  dairy  produce.  It  is  either 
poured  into  the  mangers  on  cut  fodder,  by  means  of 
pipes  fixed  for  the  purpose  in  stalls  expressly  adapted 
for  it ;  or  given  in  the  form  of  mash  mixed  with  water. 
The  sooner  it  is  used  the  better;  for  if  it  become 
acid  even  in  the  slightest  degree,  it  will  have  a  bad  effect 
on  the  milk.  It  is  best,  therefore,  to  cool  it  with  water 
as  soon  as  it  is  taken  out  of  the  still.  This  kind  of 
food  must,  however,  be  regarded  only  as  an  accessory, 
and  given  in  moderate  quantities;  for  when  used  to 
excess,  it  injures  the  heeltk  of  the  cows.  The  quantity 
given  to  a  fatted  ox  must  be  divided  between  at  least 
mur  cows.  The  residue  of  the  brandy  distillery  also 
imparts  a  disagreeable  flavom*  to  milk. 

A  very  attentive  farmer  used  to  complain  that  his 
calves  became  sickly,  that  their  flesh  stuck  to  their 
ribs,  and  they  died.  He  thinks  with  me,  that  the  evil 
arose  from  the  mothers  having  eaten  too  much  distillers' 
refuse. 

Finally,  oil  cakes  (the  residue  of  the  manufacture  of 
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oil),  especially  those  made  of  linseed,  have  a  very  good 
eflPect.  The  best  mode  of  proceeding  is  to  put  them 
into  the  mash ;  in  which,  however,  they  should  be  well 
mixed  up.  This  is  effected  as  follows : — ^A  vertical  divi- 
sion is  made  in  the  pail  with  boards,  in  which  a  number 
of  small  holes  are  pierced  with  an  auger ;  the  partition 
is  so  placed  that  the  smaller  space  shall  occupy  a  third  of 
the  whole.  In  this  space  the  cake  and  water  are  placed^ 
and  frequently  stirred.  The  liquid  is  then  transferred  to 
the  other  division,  into  which  there  cannot  pass  a  single 
morsel  of  solid  cake,  but  only  the  mashed  portions. 
The  oil-cake  mixes  graduaUy  with  the  water  which  is 
added  to  it;  care  must  therefore  be  taken  to  add  a 
fresh  portion  from  time  to  time.  This  renders  the  mash 
particularly  agreeable  to  cattle,  and  evidently  increases  the 
secretion  of  the  milk. 

Bad  linseed,  crushed  and  boiled  in  water,  forms  a  very 
nourishing  drink  for  milch-cows.  Spurry-seed  is  also 
used  for  this  purpose ;  not  however  boiled,  but  merely 
swelled  with  warm  water.  It  is  recommended  as  one  of 
the  most  substantial  kinds  of  food  for  milch-cows. 

One  of  the  best  kinds  of  food  for  homed  cattle,  and 
particularly  for  cows,  and  which  completely  supplies  the 
place  of  a  portion  of  hay  during  winter — consists  of 
roots,  such  as  potatoes,  mangold  wurzel,  cabbage-turnips, 
transplanted  turnips,  rutabagas,  common  turnips,  carrots^ 
and  parsnips.  These  roots  must  not,  however,  be  valued 
at  their  market  price,  which  is  often  determined  by 
accident,  but  according  to  the  outlay  necessary  for  ob- 
taining them  by  cultivation :  it  is  rare  indeed  that  these 
plants  can  be  disposed  of  in  the  market  in  large  quan- 
tities ;  and  if  by  chance  a  high  price  towards  spring-time 
should  favour  such  a  mode  of  disposing  of  part  of  them, 
the  occurrence  must  be  regarded  as  merely  casual. 

In  the  first  volume  of  thw  work  I  have  spoken  of  the 
nutritive  power  of  these  vegetables  and  their  value  as 
compared  with  that  of  hay ;  and  of  the  average  produce 
of  them  which  may  be  expected  from  a  well-cidtivated 
soil :   I  have  also  spoken  of  it  more  at  length  in  this 
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volume,  when  describing  the  culture  of  each  of  these 
plants.  Subsequent  observations  have  convinced  me  that 
the  proportional  nutritive  power  there  ascribed  to  them 
is  determined  with  as  much  precision  as  we  can  at  present 
attain.  It  remains  therefore  only  to  speak  of  the  mode 
of  using  them. 

These  vegetables  are  used  either  raw  or  boiled.  The 
boiling  of  potatoes  is  now  performed  by  steam  in  ahnost 
all  places  where  it  is  conducted  on  a  large  scale,  because 
this  method  not  only  produces  a  saving  of  wood,  but 
also  ensures  the  proper  degree  of  boiling.  The  best 
apparatus  for  this  purpose  is  now  well  known,  in  conse- 
quence of  the  almost  universal  introduction  of  the  distil- 
lation of  brandy  from  potatoes.  It  consists  of  a  brandy 
still  of  the  usual  form,  which,  like  most  of  those  of  the 
recent  manufacture,  has  no  capital,  but  only  a  long  neck, 
like  that  of  a  retort,  from  which  the  vapour  is  trans- 
ferred through  a  tube  into  the  vessel  containing  the 
potatoes.  The  latter  is  an  upright  cask,  into  whose 
lower  part  is  fixed  a  false  bottom,  pierced  with  holes,  to 
allow  the  escape  of  the  water  condensed  in  the  vessel. 
The  steam-pipes  are  introduced  into  this  cask,  care  being 
taken  to  keep  the  lid  well  closed,  and  also  the  door, 
which  is  usually  placed  at  the  side.  The  water  in  the 
still  is  then  made  to  boil,  and  the  potatoes  become 
cooked  to  the  proper  degree  in  a  much  shorter  time  than 
they  would  by  oeing  boiled  in  water. 

It  has  not  yet  been  decided  by  comparative  experi- 
ments whether,  or  to  what  extent,  root-crops,  and  espe- 
cially potatoes,  are  improved  for  cattle  by  boiling.  Ex- 
periments on  a  small  scale  seem,  however,  to  show  that 
the  difference  is  not  considerable,  and  does  not  com- 
pensate for  the  expense  of  the  operation,  how  strongly 
soever  this  method  may  be  reconunended  by  theory  and 
analogy.  It  is  easily  seen  that  cattle  eat  vegetables  in 
the  raw  state  with  as  much,  and  ultimately  with  more 
pleasure,  than  those  which  are  boiled.  It  is  only  when 
potatoes  are  given  in  very  large  quantities,  which  ia 
the  case  with  fetted  cattle,  that  boihng  may  be  advan- 
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tageous,  by  diminishing  the  laxative  property  which 
these  vegetables  certainly  exhibit  when  eaten  in  consi- 
derable quantities.  It  is  probably  for  this  reason  that 
many  persons,  particularly  in  England,  who  keep  cattle 
in  large  numbers,  recommend  boiled  potatoes  for  fatted 
oxen,  and  raw  ones  for  milch  cows.  We  shall  hereafter 
speak  of  feeding  on  mashes  or  soups,  and  the  use  of 
root-crops  for  this  purpose. 

These  vegetables  should  be  cut  in  pieces,  which  is 
done  on  the  small  scale  vrith  a  knife  shaped  like  an  S, 
made  expressly  for  the  purpose ;  and  on  the  large  scale 
by  means  of  various  cutting  machines.  Several  machines 
have  been  invented  for  this  purpose :  the  one  best  known 
consists  of  a  strong  solid  wheel,  armed  with  three  blades, 
and  composed  of  three  triangular  pieces  of  wood,  joined 
together  to  prevent  the  passage  of  the  roots.  This  wheel 
turns  upon  an  axle  in  front  of  a  box,  in  which  the  roots 
are  placed,  and  cuts  them  as  they  are  presented  to  it. 
The  impetus  with  which  the  wheel  moves  facilitates  the 
labour  so  much,  that  a  weak  person  may  perform  it. 
The  blades  are  straight,  and  cut  the  roots  in  the  form  of 
discs ;  or  they  have  an  undulating  edge,  and  cut  them 
into  small  elongated  pieces.  The  latt^  effect  has  also 
been  obtained  by  other  cutting  pieces  placed  across. 
In  my  opinion  it  is  quite  sufficient  that  the  roots  be  cut 
into  discs  or  flat  slices ;  and  this  is  even  preferable,  be- 
cause small  pieces  easily  adhere  together,  or  become 
blackened,  and  ferment  when  left  for  some  time  in  that 
state.  Cattle  certainly  eat  them  more  willingly  when 
they  are  but  coarsely  divided:  very  minute  division, 
indeed,  cannot  be  of  any  use,  excepting  to  prevent  the 
animals  from  being  swelled  up.  Curved  edges  are  also 
more  quickly  blunted,  and  more  difficult  to  sharpen. 

I  am  stiU  less  disposed  to  admit  the  utility  of  those 
machines  which  reduce  the  roots,  either  raw  or  boiled,  to 
a  semifluid  consistence  :  they  are  only  useful  for  the  dis- 
tillation of  brandy  and  other  preparations  made  with 
these  roots. 

Y  Y  2 
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In  coustructing  maehines  which  mash  the  roots  in 
this  manner,  the  object  in  view  is  to  mix  them  better 
with  cut  straw,  so  as  to  compel  the  cattle  more  effec- 
tually to  eat  the  latter :  but  experience  has  quite  altered 
my  opinion  on  this  point :  in  short,  I  have  seen  cattle 
which  had  been  well  fed,  and  had  therefore  become 
rather  dainty,  constantly  endeavour  to  separate  the 
cut  straw  from  the  pieces  of  root,  and  get  rid  of  the 
latter  by  blowing  upon  them  before  they  went  on  with 
their  meal.  I  therefore  have  the  roots  given  to  them 
separately,  and  I  find  that  they  eat  straw  much  more 
willingly  when  put  before  them  whole,  soon  after  they 
have  eaten  the  roots,  than  that  which  is  cut  for  the 
purpose  of  making  them  swallow  it  together  with  the 
roots. 

A  mixture  of  several  kinds  of  roots,  or  the  use  of 
them  one  after  the  other,  appears  to  me  to  be  very  advan- 
tageous. The  several  kinds  of  turnip,  which  contain  a 
greater  quantity  of  saccharine  matter,  are  certcdnly  an 
improvement  to  potatoes,  which,  on  the  other  hand,  are 
more  farinaceous :  the  milk  becomes  sweeter  in  conse- 
quence, and  acquires  a  better  flavour;  moreover  the 
cattle  like  the  change.  But  the  preservation  of  turnips 
till  spring  is  much  more  di£Scult  than  that  of  potatoes ; 
and  hence  there  is  positive  reason  for  having  the  turnips 
consumed  first,  the  potatoes  being  reserved  for  use  at 
a  later  part  of  the  season. 

However  nourishing  and  advantageous  these  vege- 
tables mav  be,  we  must  not  venture  to  use  them  long  as 
the  sole  food  of  milch  cows.  A  due  proportion  of  dry 
fodder  should  always  be  added.  It  is  true  that  the 
addition  of  a  quantity  of  unmixed  straw  may  be  sufEl- 
cient,  and  the  cattle  will  eat  it  with  avidity.  But  cows 
thrive  best,  and  yield  the  greatest  quantity  of  milk,  when 
part  of  their  food  consists  of  hay.  Other  cultivators  as 
well  as  myself  have  found  that  when  cattle  are  partly  fed 
on  potatoes,  it  is  best  to  give  them  half  their  feed  in  hay 
and  half  in  roots,  the  quantity  of  the  latter  being  regu- 
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lated  according  to  their  nutritive  powers.  When,  for 
instance,  a  cow  fed  solely  on  hay,  would  require  201bs.  of 
that  substance,  we  may  give  her  lOlbs.  of  nay,  and  make 
up  the  quantity  with  201bs.  of  potatoes,  461bs.  of  man- 
gold-wurzel,*  351bs.  of  Swedish  turnips,  or  521bs.  of 
common  turnips.  When  cows  eat  potatoes,  the  hay  con- 
ributes  greatly  to  improve  their  milk;  for  when  they 
have  nothing  but  potatoes  and  straw,  the  milk  produces 
a  white  cheese-like  butter,  very  apt  to  acquire  a  bitter 
taste,  as  is  the  case  when  cows  are  fed  upon  meal.t 

When  one  kind  of  food  is  to  be  substituted  for  another, 
I  have  always  found  it  important  to  make  the  change 
gradually.  If,  for  example,  cattle  have  been  fed  for  a 
long  time  exclusively  on  beet-root,  and,  this  kind  of  food 
being  almost  exhausted,  we  are  about  to  substitute  pota- 
toes for  it,  it  is  proper,  in  order  to  prevent  the  cows  from 
falling  off  in  their  milk,  to  feed  them  for  a  week  on  beet 
mixed  with  potatoes,  the  quantity  of  the  latter  being  gra- 
dually increased;  for  although  the  cattle  like  the  change, 
still  they  get  so  much  attached  to  a  particular  kind  of 
food  to  wluch  they  have  been  accustomed,  that  they  do 
not  abandon  it  suddenly  without  regret ;  the  effect  of  the 
change  is  first  seen  in  a  diminution  of  the  quantity  of 
milk. 

The  method  of  giving  food  in  the  form  of  mash  or 
soup  has  been  very  genemUy  extolled,  both  from  theoreti- 
cal and  practical  considerations,  as  being  well  adapted  to 
develop  the  nutritive  principles.  It  is  generally  adopted 
in  many  countries,  particolarly  in  small  rural  establish- 
ments, where  great  attention  is  paid  to  the  management 
of  milch  cows.  Boiling  water  is  poured,  either  alone  or 
mixed  with  some  nutritive  substance,  on  the  cut  fodder; 
the  mixture  is  then  brewed  and  given  to  the  cattle,  after 
it  has  cooled  a  little.  Boots,  or  some  other  farinaceous 
substance,  like  those  already  spoken  of,  may  then  be 
boiled  in  water,  and  more  intimately  mixed  with  the  cut 

*  I  should  say  S6  lbs. — Frbvoh  Tkans. 

t  For  the  proportion  in  which  potatoes  should  h^  ffWen  to  cattle,  see  "  Die 
▼.  Jenaische  Versnche,"  A.,  in  the  <'  Neae  Annaleo  >>  Jr^  \>d.  1  stes.  st«  s.  109 : 
"  Die  Y  Jenaische  Venuche,"  A,  *   ^^ 


702  ECONOMY   OF   LIVE   STOCK, 

straw.  I  once  tried  this  kind  of  food  for  two  winters  on 
twelve  or  fourteen  milch  cows,  making  up  the  total  quan- 
tity required  with  roots  and  cabbages  boiled  in  water,  and 
obtained  a  quantity  of  milk  much  greater  than  I  could 
have  expected.  The  food  was  prepared  twice  a  day,  in 
two  tubs,  in  the  morning  for  the  noon  and  evening  meal, 
and  in  the  evening  for  that  of  the  following  morning, 
otherwise  the  liquid  would  not  be  sufficiently  cool.  But 
though  the  vessels  were  frequently  washed  with  lye,  I 
could  not  prevent  the  occurrence  of  acidity  during  the 
slow  cooling.  This  acidity,  when  slight,  did  no  harm ; 
but  when  it  became  stronger  in  consequence  of  high 
temperature,  it  made  the  food  very  unpleasant,  so  that 
none  of  the  cattle,  exciting  those  which  were  very  hun- 
gry, would  touch  it.  Moreover,  I  found,  in  the  ensuing 
summer,  that  my  cattle  were  weakened,  and  that  their 
digestive  powers  were  impaired ;  and  I  lost,  during  the 
time  of  feeding  on  green  meat,  more  than  I  had  gained 
during  the  winter.  I  therefore  abandoned  this  mode  of 
feeding,  which  was  likewise  very  troublesome.  I  do  not 
think  that  it  can  well  be  adopted  in  large  establishments, 
or  anywhere,  indeed,  excepting  m  small  concerns  where 
only  three  or  four  milch  cows  are  kept,  and  the  water 
can  be  warmed  in  pans ;  and  farther,  I  think  that  it  is  fit 
only  for  cows  from  which  we  wish  to  obtain  the  greatest 
possible  return  for  a  time,  and  get  rid  of  them  afterwards. 

The  mixture  already  mentioned,  of  the  reftise  of  the 
brandy  distillery,  while  yet  warm,  with  cut  straw,  may 
be  considered  as  a  kind  of  mash  or  soup. 

In  winter,  cows  should  be  induced  to  drink  a  great 
deal.  They  will  not  drink  very  cold  water,  unless  com- 
pelled by  excessive  thirst,  but  tepid  water  they  drink 
much  more  willingly.  They  may,  nowever,  be  easily  in* 
duced  to  drink  by  simply  mixing  a  small  quantity  of  fari- 
naceous matter  with  the  water;  the  oil-cake  already 
spoken  of  is  particularly  weU  adapted  for  this  purpose. 
Cattle  should  not  be  made  to  drink  immediately  after 
their  meals,  but  in  the  intervals. 

It  is  of  great  importance;  in  giving  food  and  drink  to 
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cattle,  to  observe  regularly  the  hours  to  which  they  are 
accustomed,  and  to  give  them  at  each  time  the  kind  of 
food  which  they  are  in  the  habit  of  receiving.  At  the 
beginning  of  the  time  of  winter  feeding,  the  arrangement 
may  be  made  in  almost  any  way ;  but  when  once  fixed,  it 
should  be  adhered  to.  In  my  establishment,  the  winter 
feeding  has  usually  been  arranged  as  follows :  Early  in 
the  morning  the  cows  are  fed  with  cut  straw  and  hay ; 
at  eight  or  nine  o'clock  they  are  watered;  at  eleven 
o'clock  roots  are  given  to  them  without  any  addition, 
then  uncut  straw;  at  three  o'clock  they  are  again 
watered,  and  after  that,  a  little  uncut  hay  is  given  to 
them.  In  the  evening,  they  are  again  supplied  with 
cut  fodder,  as  in  the  morning,  but  in  smaller  quan- 
tity; and  when  they  have  consumed  this,  they  get 
another  supply  of  roots.  A  quantity  of  straw  is  then 
put  before  them  for  the  night ;  they  eat  as  much  of  it  as 
th^  like,  and  the  rest  serves  for  litter  on  the  morrow. 
In  this  part  of  the  country  I  have  never  given  salt  to  my 
homed  cattle,  because  its  high  price  would  outweigh  aU 
the  advantages  which  it  might  procure.  At  one  time  I 
used  often  to  give  it  to  them,  and  I  found,  beyond  all 
doubt,  that  it  increased  the  secretion  of  milk.  When, 
however,  it  was  used  in  excess,  the  cattle  appeared  to 
grow  lean  upon  it,  and  the  butter  acquired  a  bitter  taste. 
The  arrangement  of  our  stalls  makes  good  litter  very 
advantageous  to  the  cattle.  The  quantity  should  be 
regulated  according  to  the  supply  of  food,  especially  that 
of  a  succulent  character.  When  cattle  are  ill  fed,  and  on 
dry  fodder  only,  three  pounds  of  straw  per  day  are  suffi- 
cient; but  when  the  supply  of  food  is  more  abundant, 
ten  pounds  are  scarcely  sufficient  to  absorb  the  excrements 
and  urine.  In  a  season  when  straw  is  scarce,  as  was  the 
case  in  1811-12,  if  we  should  be  compelled,  in  order  to 
save  a  sufficiency  of  straw  for  summer  stall-feeding,  to 
reduce  the  quantity  of  litter  at  the  same  time  that  we 
give  the  cattle  an  abundant  supply  of  roots,  it  will  be 
necessary  to  remove  the  dung  every  day,  in  order  to  keep 
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the  cow-houfie  diy  and  clean^ — ^unless,  indeed,  we  C5an 
have  recourse  to  other  substances  to  supply  the  place  of 
straw.  A  dry  bed,  even  if  it  cannot  be  made  soft,  is  in- 
dispensable to  the  health  of  cattle. 

Many  persons  recommend  the  practice  of  currying  cows. 
On  fatted  cattle,  this  treatment  produces  a  surprising 
eflFect,  but  with  cows  I  never  observed  any  good  to  result 
from  it  that  could  at  all  compensate  for  the  trouble  it  occa- 
sioned; the  only  care  required  is  to  keep  the  udder  dean, 
and  wash  it  before  milking. 

When  a  large  quantity  of  litter  is  given  to  the  cattle, 
at  the  same  time  that  they  are  but  poorly  fed,  the  litter 
may  be  left  imder  them  for  a  long  time.  In  the  contrary 
case,  the  dung  must  be  removed  or  drawn  to  the  back  of 
the  stall  at  least  twice  a  week.  The  dung  is  most  easily 
removed  by  the  drag;  but  the  implement  must  be  so 
formed  as  to  allow  of  yoking  both  sides,  so  that  it  may 
not  be  necessary  to  turn  it,  but  merely  to  yoke  the  horse 
on  the  opposite  side. 

Winter  feeding  may  be  calculated  to  last  for  seven 
months.*  Pasturage  usually  continues  till  .the  middle  of 
October,  and  is  resumed  in  the  middle  of  May  (we  shall 
hereafter  speak  of  green  feeding  in  winter).  It  is,  how- 
ever, prudent  to  reckon  upon  a  fortnight  longer,  because 
if  the  spring  be  unfavourable,  the  grass  feeding  may  be 
retarded  for  that  time.  Especial  care  is  therefore  taken  to 
save  the  hay,  because  it  can  also  be  used  in  summer,  or 
may  be  preserved  till  the  following  winter.  A  supj^y  of 
hay  or  straw  preserved  from  one  year  to  another  anords 
great  security. 

We  have  previously  spoken  of  the  various  kinds  of 
pasturage,  and  the  extent  required  per  head  of  cattle. 

A  pasturage,  of  which  six  acres  are  not  sufficient  for  a 
cow  of  proportionate  size,  can  scarcely  be  considered  as 

*  On  the  borders  of  the  lake  of  Geneva,  the  time  is  six  months,  from  the 
10th  of  Not.  till  the  10th  of  May.  Between  the  Alps  and  the  Appennhies, 
pasturage  is  sometimes  to  be  had  from  the  beginning  of  April ;  and  in  places 
where,  as  in  Bologna,  It  is  the  practice  to  cut  the  heads  of  wheat,  once,  twice, 
or  eyen  three  times,  to  prevent  it  from  being  laid,  these  heads  are  used  to 
introduce  the  cattle  to  summer-feeding  on  green-meat — French  Tbans. 
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oow-pasturage,  or  advantageously  used  as  such.  For, 
where  a  cow  has  to  seek  her  food  over  a  large  extent  of 
ground,  she  will  not  thrive,  and  her  retium  will  be  reduced 
to  a  veiy  small  amount.  These  very  poor  pastures  are 
only  fit  for  sheep. 

Experience  shows  that  there  are  pastures  particularly 
well  adapted  to  favour  the  production  of  milk  in  cows,  but 
on  which  cattle  do  not  fatten ;  and  others,  on  the  contrary, 
which  soon  bring  cattle  into  good  condition,  but  do  not 
produce  much  milk.  I  am  not  aware  that  the  cause  of 
this  difference  has  yet  been  discovered.  In  many  low 
countries,  however,  this  fact  has  been  so  clearly  estabUshedi 
that  pastures  are  there  divided  into  fattening  and  milk 
pastures,  and  each  division  is  grazed  by  the  kind  of  cattle 
properly  belonging  to  it. 

Every  body  knows  that  pastures,  to  be  good  for  cows, 
must  be  free  from  acidity.  Where  the  acid  principle  pre- 
dominates, cows  lose  their  milk,  but  oxen  tluive  well.  I 
shall  not  pretend  to  decide  whether  this  effect  is  owing  to  a 
transmission  of  acidity  to  grasses  and  other  plants  which 
are  otherwise  wholesome,  or  to  particular  plants  which 
grow  upon  those  lands.  Com  HorBe-taU  {Hquisetum 
arvenae),  and  MarsA  fforse-tail  {Hquiseium  paluaire)  Col- 
chicum,  various  species  of  Banunculi,  and  other  marsh* 
plants,  are  certainly  injurious  to  homed  cattle,  and  par* 
ticularly  unfavourable  to  the  production  of  milk;  out 
animals  of  this  class  do  not  touch  these  plants  unless 
compelled  by  hunger. 

Upland  pastures,  when  rich  enough  to  enable  a  cow 
to  find  full  nourishment  on  three  acres,  produce  a  larger 
secretion  of  milk  than  lowland  pastures,  provided,*however, 
that  the  race  of  cattle  be  adapted  to  them,  for  a  large  cow 
of  the  low  countries  would  not  easily  find  sufficient  nou- 
rishment on  three  acres  of  upland  pasture. 

Outlying  pastures  lose  much  of  their  value  from  the  dis* 
tance  which  the  cattle  have  to  travel  in  going  to  them  and 
returning :  it  is  commonly  said  that  the  milk  is  lost  on 
the  road.  The  more  quiet  the  cattle  are  on  the  pasture 
ground,  the  more  profitable  will  they  be  found,    it  is  for 
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this  reason  that  pasturages  on  the  fidds  under  the  aliemate 
system  of  culture  is  so  valuable :  on  fields  completelj  en- 
closed, where  there  is  no  occasion  for  eitiier  dog  or  herds- 
man, cattle  enjoy  perfect  tranquillity,  especially  when  left 
on  them  night  and  day. 

Opinions  are  divided  respecting  the  propriety  of  leaving 
cattle  on  the  pastures  during  the  night.  Some  persons 
think  that  it  is  most  advantageous  to  take  them  back  to 
the  stall,  not  only  for  the  sake  of  thdr  health,  but  also  to 
obtain  a  greater  quantity  of  manure.  But  most  cultiva- 
tors who  follow  the  alternate  system,  especially  those  who 
make  it  their  business  to  keep  cows,  are  positivdy  of  ofH- 
nion  that  the  cows  should  be  left  on  the  pastures  for  tiie 
nighttime,  diuring  the  warmest  months  of  summer,  as 
otherwise  their  milk  is  considerably  diminished.  The  as- 
sertions of  some  parties  respecting  the  hurtful  influence 
of  dew  and  fog,  and  the  injurious  quality  of  grass  still 
wet  with  dew,  are  altogether  without  foundation,  at  least 
with  regard  to  high  grounds  enjoying  a  salubrious  at- 
mosphere.  It  is  only  in  damp  situations,  in  the  midst  of 
marshes,  that  fog  can  be  hurtful.  In  the  cold  nights  of 
spring  and  autumn,  however,  the  cattle  should  always  be 
taken  back  to  the  stall :  and  if  in  the  morning,  before  they 
are  sent  to  the  pasturage,  a  little  dry  fodder,  though  it  he 
merely  good  s^aw,  can  be  given  to  them,  they  will  be 
much  benefited  by  it. 

With  regard  to  other  kinds  of  pastures,  it  is  rarely  ad- 
vantageous to  leave  cattle  on  them  for  the  night,  if  it  be 
only  because  the  dung  is  lost  iq)on  them.  On  the  enclosed 
fields  of  the  cUtemate  ^stem,  on  the  contrary,  the  dung  is 
pf  some  use  to  the  land,  especially  if  the  cattle  are  all 
collected  for  the  night  on  the  field  which  is  first  to  be 
brought  into  cultivation* 

When  cattle  are  tended  by  a  herdsman,  the  manner  in 
which  they  are  treated  is  by  no  means  indifferent.  The 
herdsman  should,  as  far  as  possible,  leave  the  cattle  to 
themselves,  or,  at  all  events,  guide  or  drive  them  before 
him  with  gentleness,  and  never  allow  the  dog  to  hunt 
thtm.    As  the  cattle  advanoe  jaa  gnuong^  the  herdsman. 
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should  guide  them  in  such  a  manner  that  they  may  always 
walk  before  the  wind,  and  never  have  it  in  their  faces. 
But  it  is  of  especial  importance  that  the  cattle  be  not  dis- 
turbed when  they  lie  down  to  ruminate :  they  then  require 
absolute  repose. 

The  question  as  to  whether  a  cow  gives  more  milk  at 
pasturage  or  when  stall-fed,  may  perhaps  be  decided  in 
favour  of  the  former,  supposing  that  she  is  in  both  cases 
equally  well  supplied  with  food,  and  tended  with  the 
same  care.  Indeed,  I  am  not  acquainted  with  a  single 
instance  in  which  the  total  product  of  milk  from  a  whole 
herd  has  been  so  high  on  the  average  during  stall-feeding, 
as  when  the  cows  are  fed  on  the  best  pasturage.  This 
latter  case,  however,  is  but  seldom  realized. 

The  method  of  tethering  cattle  on  the  pasture,  called 
by  the  Germans  tudem,  or  foddem,  holds  the  middle  place 
between  pasturage  and  stall-feeding.  This  method  con- 
sists in  fastening  the  animal  by  a  cord,  having  a  swivel 
adapted  to  it  at  the  end  which  goes  round  the  neck,  and 
is  fixed  to  a  stake  at  the  other  end,  where  there  is  often  a 
second  swivel.  As  applied  to  separate  animals,  this  me- 
thod is  pretty  generally  known :  but,  as  far  as  I  am 
aware,  its  application  to  herds  of  more  than  a  hundred 
cattle,  is  confined  to  Denmark :  for  this  reason  I  think  it 
right  to  transcribe,  in  this  place,  the  description  of  the 
method  which  has  been  communicated  to  me. 

In  applying  this  method  on  the  large  scale,  it  is  neces- 
sary to  keep  the  animals  as  close  together  as  possible ; 
first,  that  every  part  of  the  ground  may  be  turned  to  ac- 
count ;  secondly,  that  the  dairy-maids  may  not  have  too 
far  to  go  in  carrying  the  milk  to  the  cart,  which  is  to  take 
it  away,  and  is  placed  for  that  purpose  in  the  centre  of  the 
herd ;  and  thirdly,  that  the  dung  of  the  cattle  may  be 
equally  distributed.  The  cows  are  usually  collected  in  di- 
visions of  twenty,  because  that  is  the  number  which  a 
dairy-maid  can  milk.  In  commencing  the  pasturage  of  a 
field  acoordinff  to  this  method,  the  cows  are  placed  in  a 
row,  the  last  being  fastened  at  the  extremity  of  the  fidd. 
The  distance  between  one  cow  and  the  next  depends  upon. 
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the  length  of  th9  cord^  and  that  again  is  detennined  by 
the  qiudity  of  the  pasturage.  At  Thorserg,  where  second- 
year  clovers  are  consumed  in  this  manner,  the  cords  are 
10  feet  long,  Rhine  measure.  The  stakes  are  so  placed 
that  the  cows  can  approach  close  together,  without,  how- 
ever, touching  one  another ;  and  thus  all  parts  of  the  sur- 
face are  reached  by  their  teeth.  When  the  first  division 
has  been  cropped,  the  second  is  arranged  at  a  distance, 
varying  from  60  to  80  feet,  accordmg  as  the  soil  is  good  or 
bad ;  the  third  and  fourth  divisions  are  arranged  in  the 
same  manner. 

The  spaces  left  between  the  preceding  are  next  grazed ; 
for  which  purpose  the  stakes  are  removed,  and  planted 
forwards,  s^er  the  space  determined  by  the  length  of  the 
cord  has  been  grazed ;  and  this  succession  is  continued 
till  the  first  division  has  come  into  the  position  previously 
occupied  by  the  second ;  the  second  into  that  of  the  thLrd^ 
&c. 

The  following  figure  will  give  an  idea  of  the  mode  of 
proceeding : — 
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Let  the  enclosed  space  represent  a  field  of  pasture- 
ground,  and  the  dotted  lines  five  divisions  of  twenty  cows 
each.    The  cows  graze  the  portion  assigned  to  them  until 
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it  is  completely  exhausted.  The  whole  herd  is  then  moved 
forwards  to  the  spaoes  marked  oooooooooooooooooooo. 
When  the  herd  has  in  this  manner  reached  the  extremity 
of  the  field,  they  come  back  in  the  same  order  as  shown 
by  the  marks,  iiiiiiiiiiiiiiiiiiii,  and  so  on  till  the  whole 
field  is  depastured. 

As  the  whole  herd  must  not  only  be  frequently  moved, 
but  also  led  to  the  watering  place,  it  is  essential  that  a 
man  be  able  to  lead  twenty  cows  and  more  at  once.  For 
this  purpose  the  cows  must  be  fastened  together,  which  is 
done  as  follows :  The  herdsman  begins  at  the  right  wing 
of  the  first  division,  attaching  the  cord  to  the  first  cow  in 
such  a  manner,  that  he  can  suspend  it  firom  the  horns  of 
the  second.  He  proceeds  in  the  same  manner  with  the 
cord  of  the  second  cow,  which  he  attaches  to  the  horns  of 
the  third,  and  thus  he  links  together  twenty  cows  in  one 
line.  The  cowherd  walks  on  the  left  wing,  and  leads  the 
animals  to  water ;  they  drink  without  being  unfastened. 
On  returning,  he  fixes  in  the  ground  the  stake  of  the  cow 
which  he  has  been  leading  on  the  left  wing;  he  then 
takes  the  cord  of  the  second  cow  which  was  attached  to 
the  horns,  of  the  third,  and  fixes  it  in  like  manner,  pro- 
ceeding in  the  same  way  with  the  third,  fourth,  &c.  In 
li«km|them  together,  I  .Jways  begin,  on  the  right ;  in 
separating  and  fastening  them  to  the  stake,  on  the  left. 

If,  as  is  usually  the  case  with  fields  of  this  description, 
the  watering  place  be  near  at  hand,  the  herdsman  takes 
only  one  division  at  a  time.  But  if  it  be  distant,  or  if 
the  cattle  are  to  be  led  to  another  field  at  some  distance 
from  that  in  which  they  have  been  grazing,  several  files 
are  united  together.  This  is  easily  done  by  attaching  the 
cord  of  the  cow  on  the  left  side  of  the  second  row,  to  the 
horns  of  the  one  at  the  left  of  the  first  row,  &c.  But 
when  the  cows  are  to  be  watered,  the  several  divisions 
must  be  again  disunited. 

The  facihty  of  this  method  of  linking  and  separating 
depends  partly  on  the  animals  being  accustomed  to  it, 
but  more  on  the  skill  of  the  herdsman.    Sometimes  onq 
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man  is  required  for  twenty  cows;  at  other  times,  one 
cowherd  can  without  difficulty  take  care  of  fifty. 

The  cattle  become  so  readily  accustomed  to  the  method, 
that  after  a  time  they  place  thCTaselves  in  rows  and  divi- 
sions, almost  of  their  own  accord ;  and  thus  the  care  and 
circumspection  required  become  much  less  burthensome 
than  when  the  cattle  are  stall-fed.    The  method  under 
consideration  resembles  staQ-feeding,   however,   in  this 
respect,  that  the  cattle  injure  but  very  little  of  the  fodder 
witn  their  feet,  and  may  be  made  to  consume  the  crop  in 
the  most  favourable  stage  of  its  growth,  after  which 
vegetation  soon  recommences;    hence  the  quantity  of 
land  required  for  supporting  an  animal  is  not  greater 
than  that  which  would  be  necessary  in  stall-feeding. 

A  comparative  experiment,  made  at  Thorserg,  on  the  re- 
lative advantages  dLgrazirig  mth  the  tether  and  stall-feed- 
ing, gives  the  following  results  : — 

Four  cows,  stall-fed,  during  twelve  days,  gave  1,110  lbs. 
of  milk ;  extent  of  land  required,  2,172  square  fathoms ; 
quantity  consumed,  6,144  lbs.  clover :  which  gives  for 
one  cow  in  a  day,  23 J  lbs.  of  milk,  451  square  fathoms, 
128  lbs.  clover. 

Four  cows  pastured  by  the  tether  for  twelve  days,  gave 
950J  lbs.  of  milk ;  extent  of  land  grazed,  1,842  square 
fathoms:  which  gives  for  one  cow  in  a  day,  1945  lbs. 
milk,  38|  square  fathoms. 

Th^efore  the  stall-feeding  consumed  the  produce  of 
330  square  fathoms  more  than  the  pasturaffe  by  tether  .• 
on  the  other  hand,  the  quantity  of  milk  was  greater  by 
169Jlbs.  in  the  former  case  than  in  the  latter. 

For  lib.  of  milk  the  stall-feeding  required  ISJ  square 
fathoms :  the  pasturage  by  tether  1}}^  square  fathoms  of 
clover-land. 

Therefore,  according  to  the  same  result,  the  330  square 
fathoms  wldch  remained  untouched  in  the  poMiirage  by 
tether  of  a  given  number  of  cows  would,  if  consumed  in 
the  same  manner,  have  vielded  170Jlbs.  of  milk,  which, 
with  the  9506lbs.  actually  produced  by  the  four  cows  fed 


in  that  manner,  gives  a  total  of  l,130SIbd.  of  milk:  as 
much,  therefore  (and  even  lOJlbs.  more)  than  the  same 
number  of  cows  3rielded  when  stall-fed  on  the  produce  of 
the  same  extent  of  clover-land. 

According  to  this  experiment  the  same  quantity  of 
milk  is  obtled  from  a  ^ven  qaan%  of  clovl  read^for 
the  scythe,  and  the  same  number  of  cattle  may  be  fed 
upon  it,  whether  they  are  pastured  by  the  tether  or  stall- 
fed.  Hence  there  is  no  peculiar  advantage  on  either 
side. 

It  must  be  remembered,  however,  that  when  cattle  are 
stall-fed,  the  quantity  of  dung  obtained  is  two-thirds 
greater;  for  when  they  are  tethered  there  is  not  more 
than  one-third  of  the  dung  profitably  applied  to  the  land. 
On  the  other  hand,  the  stall-feeding  must  be  charged 
with  the  additional  expense  of  mowing  and  carrying  the 
clover. 

It  will  probably  be  disadvantageous  to  have  the  same 
dover-field  grazed  twice  by  cattle  thus  tethered,  because 
the  excrements  which  they  leave  on  the  ground  during 
the  first  grazing  may  disgust  them  with  the  second  shoot* 
It  is  better,  therefore,  to  make  the  second  crop  into  dry 
fodder. 

In  the  first  volume  of  this  work  I  have  spoken  of  the 
advantages  which  stall-feeding  confers  on  rural  economy 
in  general,  and  in  this  present  volume  I  have  described 
the  cultivation  of  ^'plants  intended  for  feeding  cattle. 
It  only  remains,  therefore,  to  speak  of  the  mode  of  giving 
this  food  and  tending  the  cattle. 

A  stall  properly  arranged  for  feeding  greatly  facilitates 
the  work  to  be  done ;  and  of  all  arrangements  which  can 
be  made,  that  which  I  have  recommended  in  the  "  Intro- 
duction to  Bereent's  Economy  of  Live  Stock"  appears 
to  me  to  be  the  most  convenient,  because  it  enables  us 
to  spread  the  fodder  well,  and  give  it  to  the  cattle  in 
small  portions  and  in  the  most  convenient  manner. 

Some  persons,  thinking  it  better  to  feed  their  cattle  in 
the  open  air,  have  inclosed  a  yard  with  hedges,  fur- 
nished it  with  mangers  and  racks^  vsA  Y^  theii  cattle 
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in  it,  leaving  them  at  liberty  to  walk  about  as  they 
pleased.     Tins  treatment  has  been  adopted  from   the 
notion  that  free  air  and  exercise  would  be  more  favour- 
able to  the  cattle  than  constant  rest  in  the  stall.     In  the 
long  run,  however,  experience  has  not  been  in  favour  of 
this  method,  but  has  shown  it  to  be  attended  with  the 
following  inconveniences : — ^The  cattle  eat  the  fodder 
too  greedily,  but  against  each  other;  and  the  weaker 
animals  are  completely  driven  from  their  food  by  the 
others.     The  dung  is  also  deteriorated  in  quality.     From 
theoretical  considerations,  we  might  perhaps  oe  appre- 
hensive lest  the  close  air  and  confinement  of  the  stall 
should  be  injurious  to  the  cattle ;  but  experience  shows 
us  very  clearly  that  this  is  not  the  case,  and  that  stall-fed 
cattle,  when  well  treated,  always  continue  healthy,  yield 
abundance  of  milk,  and  live  to  an  advanced  age :  this 
has  been  the  case  even  when  they  have  never  quitted  the 
stall.     But  it  is  undoubtedly  better  to  let  them  go  out 
twice  a  day  for  the  sake  of  removing  the  dung,  watering 
them,  and,  if  necessary,  letting  them  bathe. 

The  places  for  the  cattle  should  be  so  disposed  as  to 
leave  the  animals  a  proper  quantity  of  room  in  propor- 
tion to  their  size,  and  particularly  to  allow  of  sufficient 
depth  for  removing  the  dung  from  under  them,  and 
heaping  it  up  against  the  wall,  and  at  the  same  time 
leaving  a  free  passage  behind  them.  It  is  also  necessary 
that  there  be  a  gutter  behind  the  cattle,  by  which  the 
large  quantity  of  urine  produced  by  a  plentiful  supply  of 
green-meat  may  drain  off,  or  be  removed  and  swept  away. 
The  supply  of  liquid  manure  increases  or  diminishes 
according  to  the  quantity  of  litter  put  under  the  cattle ; 
but  it  is  rarely  possible  to  put  a  sufficient  quantity  for 
absorbing  the  whole  of  the  urine ;  for  that  purpose 
15 lbs.  of  straw,  and  even  more,  would  be  required  for 
each  head  of  cattle. 

When  the  stalls  are  well  built,  boarded,  and  famished 
with  proper  drains,  and  care  is  taken  to  keep  the  places 
occupied  by  the  cattle  clean  with  the  broom,  the  litter 
may  be  dispensed  with.     This  is  proved  by  the  expe- 
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rienoe  of  cultivators  in  the  Netherlands,  on  the  banks  of 
the  Rhine,  and  in  Switzerland,  and  even  among  ourselves 
by  several  farming  establishments  which  have  been  intro- 
duced by  persons  from  those  countries.  This  is  the  best 
mode  of  keeping  the  cattle  clean ;  but  where  there  is  no 
scarcity  of  straw,  the  use  of  litter  is  preferable,  inasmuch 
as  it  increases  the  Quantity  of  manure.^ 

The  stall  shoula  be  frumished  with  windows  for  the 
admission  of  light  and  air,  and  capable  of  being  opened 
or  shut  at  pleasure. 

Clover  is  usually  regarded  as  the  only  proper  subsist- 
ence for  summer  stall-feeding,  but  this  opinion  is  alto- 
gether unfounded.  This  is  not,  and  cannot,  be  the  case, 
imless  the  stall-feeding  is  to  be  continued  for  a  few 
months  only,  instead  of  being  used  as  a  constancy. 
Cows  were  stall-fed  in  summer  before  clover  was  known. 
It  is  certain,  however,  that  when  clover  is  in  season,  it 
furnishes  the  best  and  cheapest  fodder  that  can  be  had. 
But  green-feeding  commences  before  clover  is  ready  for 
mowing :  and  this  kind  of  fodder  fails,  not  only  between 
the  first  and  second  crop,  but  also  towards  the  end  of 
summer.  It  is  therefore  necessary  to  procure  other 
kinds  of  green  food  to  precede  the  clover,  and  fill  up  the 
voids  which  that  plant  would  leave  in  the  course  of 
summer-feeding. 

The  plant  best  suited  for  the  first  kind  of  green  food 
is  autumn-colza,  sown  towards  the  end  of  the  preceding 

*  I  think  that  the  idenee  of  niral  economy  has  yet  mach  to  learn  npon  this 
point.  It  is  clear  that  the  straw  adds  little  of  itself  to  the  quantity  of  nutri- 
ment contained  in  the  manure,  increasing  its  balk  rather  than  its  intrinsic 
Talne  ;  aboye  all,  we  most  remember  that  the  real  valne  added  to  the  mannre 
is  not  equal  to  the  cost  of  the  straw  in  its  natoral  state.  On  the  other  hand, 
the  straw  used  in  feeding  cattle,  though  not  very  snbetontial,  nevertheless  con- 
tribates  something  towards  their  nourishment,  and  it  is,  undoubtedly,  more 
animalised  by  passing  through  the  bodies  of  the  animals,  and  thereibre  better 
adapted  for  manure,  than  when  simply  mixed  with  the  dung  of  the  cattle, 
without  passing  through  their  bodies.  It  appears  to  me,  then,  that  by  using 
straw  to  feed  cattle,  of  a  particular  kind,  we  may  gain  a  great  deal  both  in  the 
use  of  the  straw  and  in  tlie  quality  of  the  manure  produced  from  it.  Tliis, 
however,  cannot  be  done  with  mUch-cows ;  for,  by  making  one  quarter  of  their 
nourishment  consist  of  straw,  the  quantity  of  milk  would  be  reduced  by  about 
two-thirds.  Neither  can  this  kind  of  food  be  given  to  yovmg  anlmsls ;  for  it 
would  retard  their  growth.  It  can,  therefore,  only  \)o  aWesn  to  the  working 
cattle  during  the  thne  when  they  are  but  little  empw^%.?iiBKCH  T&avb, 

VOL.   II.  tZ 
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year.    Next  comes  rje,  which  has  been  sown  for  the 
purpose.    Both  these  articles  are  sown  on  part  of  the 
field  intended  for  root-crops^  or  perhaps  for  hite  vetches, 
80  that  it  will  be  necessary  to  break  up  the  soil  as  soon 
as  thqr  are  gathered.    The  sowing  of  these  plaats  costs 
nothing  beyond  the  seed  and  the  labour  of  spreading 
and  covering  it.    When  wheat  sown  in  autumn  is  par- 
ticularly strong,  the  heads  may  be  cut  off,  and  used  to 
aid  in  feeding  the  cattle.    By  this  time  the  looeme  is 
ready  for  mowing :  it  is  always  the  main  prop  of  the 
stall-feeding.     Then  the  clover  begins  to  put  forth  its 
flowers,  and  reaches  the  stage  in  which  it  may  be  most 
advantageously  given  to  the  cattle.     When  the  first  crop 
begins  to  get  too  hard,  recourse  is  to  be  had  to  tares  and 
various  mixtures  of  this  plant,  with  others  which  cannot 
be  dispensed  with,  unless  we  have  a  field  of  lucerne  of 
considerable  extent  to  serve  as  a  supplement  to  the  sum- 
mer feeding.    At  this  time  also  spurrey  may  be  brought 
into  use.    Then  the  second  crop  of  dover  is  ready  for 
mowing ;  and  if  perchance  it  should  not  be  very  abund- 
ant, or  we  wish  to  make  it  into  hay,  in  order  to  plough 
up  the  stubble  sooner^  we  must  then  resort  to  a  mixture 
of  tares  sown  later  than  the  rest— buck-wheat,  early 
sown  coka^  spurr^,  and  the  third  crop  of  lucerne.* 
Then,  with  perhaps  a  third  of  clover,  a  fourth  of  hioeme, 
assisted  by  the  annual  fodder  plants  just  spoken  of,  the 
end  of  September  is  reached^  at  which  time  the  cattle 
may  be  abundantly  supplied  with  cabbage-leaves,  man- 

Sld-wurssel,  turmps  of  various  bnds,  and  even  the 
nlm  of  potatoes ;  and  thus  without  any  other  assist- 
ance, b^ond  perhaps  a  little  hay  or  straw,  we  reach  the 
end  of  Octob^. 

Stall-feeding,  on  green  meat,  may  thus  be  continued 
for  six  entire  months,  that  is  to  say,  as  long  as,  or  even 
longer  than  pasturage.  But  it  is  0&&1  thought  desu-able 
to  let  the  cattle  go  out  during  part  of  the  day ;  when, 
for  instance,  advantage  can  be  taken  of  a  nutritious  stubble 

*  Or  rather  the  fourth  ia  places  where  this  plant  gnmt  Inxuriintly.— 
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on  the  corn-fields,  particularly  on  those  which  bear  clover 
sometimes,  or  of  which  clover  has  been  twice  mown,  and 
is  intended  to  stand.  In  this  case,  it  is  sufficient  to  give 
the  cattle  a  small  quantily  of  light  food  before  sending 
them  to  the  field,  and  thus  they  are  treated  by  the  system 
commonly  called  Aa^staU-feeaififf. 

The  method  of  Aalfstall/eedinffy  united  with  pasturage 
during  part  of  the  day,  has  gained  many  advocates, 
and  is  purticularly  well  adapted  to  the  ciroumstances  of 
certain  rural  establishments,  where,  for  instance,  there  is 
a  pasture  which,  from  liability  to  inundation,  or  some 
other  cause,  cannot  be  used  in  any  other  way,  and  is,  at 
the  same  time,  insufficient  for  the  fiill  nourishment  of 
the  required  number  of  cattle.  For  this  reason,  the  sys- 
tem of  half^taU-feeding  is  established  with  great  success 
in  several  rural  establishments  on  the  banks  of  the  Elbe, 
Weser,  and  other  rivers,  not  kept  iu  by  dykes,  or  enclosing 
within  their  dykes  lands  which  are  fertile  but  exposed  to 
inundation,  and  therefore  not  adapted  to  the  ordinary 
system  of  cultivation.  It  is  certain  that  this  variety  of 
<£et  stimulates  the  appetite  of  the  cattle,  and  causes 
them  to  eat  more  and  yield  a  larger  quantity  of  milk, 
provided  always  that  the  pasturage  be  of  good  quality, 
for  if  bad,  it  will  only  serve  to  dissipate  the  milk  produced 
by  stall-feeding.  Positive  injury,  therefore,  often  results 
from  turning  cows  out  of  the  stall  merely  for  the  sake  of 
turning  a  bad  pasture  to  account. 

It  is  only  in  very  small  rural  establishments  that  green 
meat  should  be  carried  by  servants  in  fodder-baskets. 
This  practice  is,  however,  sometimes  adopted  in  establish- 
ments containing  from  twenty  to  thirty  head  of  cattle. 
I  consider  it  quite  inconsistent  with  a  good  system  of 
management,  whatever  may  be  the  circumstances  of  the 
establishment.  Sometimes,  the  carriage  is  performed  by 
the  plough  horses ;  they  tcdce  the  fodder-waggon  to  the 
field  when  they  go  to  work  in  the  morning,  and  bring  it 
home  loaded  when  they  return  at  noon  or  v^  ^^  evening. 
This  plan  seems  to  me  to  occasion  much  ^soxdei  and  loss 
of  time. 
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The  labour  may  be  very  well  executed  by  the  cows,  if 
they  are  put  to  it  in  turns ;  some  of  them  may  be  readily 
accustomed  to  it.    This  light  work,  far  from  injurmg 
their  health,  or  diminishing  the  quantity  of  their  nulk,  is 
always  found  to  agree  with  them  perfectly  well.     One  or 
two  oxen  intended  for  sale  in  the  autumn  may  also  be 
devoted  to  this  work.    It  is  true  that  they  will  eat  a  great 
deal>  both  on  aniving  at  the  field  and  on  returning  home, 
but  they  will  fatten  sufficiently  to  repay  the  value  of  the 
fodder  which  they  have  consumed. 

Oxen  daily  employed  in  this  work  soon  become  so 
much  accustomed  to  it,  that  they  will  go  alone  with  the 
waggon  to  the  field,  and  bring  it  back  again  alone  when 
loaded. 

When  the  labour  of  mowing  and  gathering  the  green 
crop  is  well  reffulated,  the  number  of  persons  engaged  in 
supplying  food  for  a  herd  of  forty  oxen  is  not  greater 
than  womd  be  required  to  take  care  of  the  same  number 
while  grazing;  for  a  man  who  would  be  occupied  in  taking 
care  of  the  cows  out  at  grass,  may  verv  well  mow  and 
brinff  in  the  necessaiv  quantity  of  fodder.  The  dairy- 
maid; assist  in  distributing  the  fodder,  and  this  light 
labour  is  amply  repaid  by  the  saving  of  the  distance 
which  they  would  have  to  walk  in  going  to  the  pasturage, 
and  of  the  additional  trouble  of  mmdng  in  the  open  fidd. 
The  trouble  of  clearing  the  dung  out  of  the  stalls  may 
very  well  be  laid  to  the  account  of  the  larger  quantity  of 
manure  obtained. 

Many  persons  consider  it  absolutely  necessary  to  cut 
the  clover,  an  operation  which  occasions  great  increase  of 
labour.  I  consider  it  altogether  superfluous,  excepting 
during  the  first  week  of  the  transition  from  dry  to  green 
fodder,  a  time  at  which  the  latter  is  not  abundant  but 
very  active.  The  object  of  this  method  is  to  save  fodder^ 
but  if  this  end  is  actually  attained,  the  quantity  of  milk 
is  at  the  same  time  diminished.  It  is  thought  also  that 
the  same  method  prevents  the  loss  occasioned  by  the 
cattle  throwing  their  long  green  food  about  in  the  stall 
as  they  do  in  the  fly  season,  but  the  quantity  lost  in  this 
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manner  is  qnite  insignificant,  and>  in  my  opinion,  far 
exceeded  by  that  which  the  cattle  leave  in  the  mangers 
when  the  clover  is  too  finely  divided.  Cat  green  meat 
soon  becomes  heated  and  completely  spoiled.  The 
have,  or  bhumy  which  is  so  much  dreaded  nom  feeding 
on  long  clover,  is  not  at  all  likely  to  occur  if  the  cattle 
are  regularly  fed,  and  never  allowed  to  suffer  fix)m  hunger 
and  afterwards  eat  to  excess.  For  twenl^-six  years,  during 
which  my  cattle  have  been  stall-fed,  I  nave  never  lost  an 
animal  fed  on  clover  by  this  accident.  It  is  true  that 
long  clover  sometimes  has  a  laxative  effect  on  cattle,  and 
that  this  inconvenience  is  obviated  when  the  clover  is 
cut  up  with  straw.  But  this  evil  may  be  just  as  well 
prevented,  or,  at  all  events,  diminished,  by  giving  the 
cattle  a  quantity  of  uncut  straw,  which  they  will  eat 
«a  .ri^(7  w4  their  Ixmeb  ».  «U«d  by'the  »«  of 
succulent  green  food.  In  that  case,  it  is  also  veiy  useful 
to  give  the  animals  a  little  dried  hay  in  the  morning. 

ft  is  of  great  importance  to  distribute  the  fodder  in 
such  a  manner  that  the  cattle  may  not  eat  it  too  fast, 
which  they  will  be  sure  to  do  if  the  quantity  of  food  in- 
tended for  a  meal  be  given  to  them  all  at  once.  Each 
meal,  of  the  three  usually  given  in  the  course  of  the  day, 
should  be  subdivided  into  three  portions,  to  be  eaten  at 
intervals  of  an  hour :  for  example,  in  the  morning,  at  five, 
six,  and  seven  o'clock;  in  the  middle  of  the  day,  at  twelve, 
one,  and  two  o'clock;  and  in  the  evening,  at  seven,  eight, 
and  nine  o'clock. 

The  cattle  must  be  watered  in  the  intervals  between 
their  meals,  and  not  immediately  after  they  have  eaten : 
in  the  forenoon  at  eleven  o'clock,  and  in  the  evening  about 
six  o'clock.  Good  pond  water  is  usually  prefenred  by 
cattle  to  river  or  spring  water. 

In  places  where  it  is  possible,  we  must  not  neglect  to 
have  a  ford  or  bathing-plaoe,  and  send  the  cattle  to  it 
twice  a  day.  There  is  nothing  more  refireshing  to  cattle 
in  summer,  or  more  conducive  to  their  health  and  clean- 
liness. 

In  the  arrangement  of  cultivation,  matters  must  be 
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SO  disposed  as  always  to  ensure  a  sufficiency,  or  even  a 
superabundance  of  clover  or  other  green  food  for  the 
cattle,  so  that  if  one  sort  should  fail,  we  may  have  recomrae 
to  another.  As  soon  as  we  perceive  that  the  quantity  u 
greater  than  we  require,  and  that  the  fodder  may  become 
too  much  hardened,  we  must  make  it  into  hay  and  pass 
to  another  kind  of  food. 

It  is  impossible  to  indicate,  even  approximately,  the 
extent  of  each  kind  of  fodder-plants  required  for  support- 
ing an  animal,  for  the  produce  of  a  field  is  so  variable, 
that  in  one  year  it  may  be  double  of  what  it  was  in  the 
preceding.     On  good  barley  land,  an  acre  of  fodder 
plants  will  genei^y  be  sufficient  for  one  large  animal. 
I  have  even  known  cases  in  which  100  perches,  or  144 
8(}uare  [feet,  have  been  sufficient.    But  prudence  for- 
bids us  to  reckon  upon  leas  than  an  acre  and  a  half 
even  of  good  land,  favourable  to  the  growth  of  fodder- 
plants,  and  two  acres  of  a  less  favourable  soil.     It 
will  not  often  happen  that  the  whole  produce  of  this 
extent  of  ground  will  be  used,  but  no  loss  will  result 
from  this  circumstance.    If  we  have  contrived  to  save  a 
supply  of  hay  from  the  preceding  year,  which  may  easily 
be  done  when  the  clover  has  been  successful,  there  will  be 
no  occasion  for  reckoning  on  so  great  an  extent  of  ground 
for  a  head  of  cattle,  and  consequently  a  greater  number 
may  be  maintained ;  for  such  a  provision  is  always  an 
avulable  resource. 

Alternate  feeding  on  dry  and  green  fodder  is  always 
agreeable  and  beneficial  to  cattle. 

Some  cultivators  have  fed  their  cattle  for  the  whole 
summer  on  dry  fodder,  chiefly  on  clover,  and  speak  veiy 
highly  of  the  method.  But,  in  the  first  place,  it  is  very 
dMcult  to  provide  a  supply  of  hay  which  shall  suffice  till 
a  fresh  crop  can  be  given  to  the  cattle  (which  should  never 
be  done  till  the  latter  is  thoroughly  dry) ;  and  secondly, 
the  hay-making  is  attended  with  much  greater  outlay  and 
risk  than  consumption  in  the  green  state.  The  method 
in  question  also  appears  to  me  to  be  attended  with  great 
difficulties  on  account  of  the  magnitude  which  must  be 
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given  to  the  sheds  for  preserving  so  large  a  quantity  of 
hay ;  in  &ct,  it  is  necessary  first  to  consume  the  whole  of 
the  last  year's  produce.  Lastly,  it  is  very  probable  that 
as  the  fodder  curies,  not  only  the  watery  portions,  but  also 
a  great  many  uaefiil  principles  are  sq[>arated  from  it  b^ 
evaporation,  and  that  several  substances  contained  in  it 
enter  into  new  combinations.  We  are  not  in  possession 
of  any  comparative  experiments  on  this  subject  of  the 
degree  of  accuracy  whicn  would  be  desirable,  but  only  of 
a  few  scattered  observations ;  these,  however,  point  to 
the  conclusion  that  a  given  quantity  of  fodder,  when  con- 
sumed  as  grera*meat,  is  more  advantageous,  particularly 
to  cows,  than  when  dried.*  The  nourishment  contained 
in  the  fresh  juice  of  plants  apparency  passes  more  easily 
into  the  blood,  and  becomes  more  readily  available  for 
nourishment,  than  when  redissolved  in  a  foreign  liquid. 

Milk  and  butt^  produced  by  dry  fodder  never  have 
so  good  a  flavour  as  from  feeding  on  green*meat.  It  is 
also  remarkable  that  all  animals  prefer  green  to  dry  food, 
though  they  willingly  eat  the  latter  tor  a  change.  The 
stall-feeding  of  oxen  on  hay  may,  however,  be  attended 
with  some  advantages.f 

*  It  Is  eridBut  that  fodder-plants  in  drying,  lose  a  great  part  of  their  leaves, 
flowers,  and,  in  general,  all  their  most  delicate  and  snbstantial  parts,  which  either 
remain  on  the  ground  or  are  lost  on  the  road  ;  whereas,  if  the  same  fodder  be  ga- 
thered and  consnmed  as  green-meat,  the  loss  is  quite  Inconsiderahle.  I  ha?e 
made,  and  likewise  induced  my  friends  to  make,  certain  oomparatiye  experi- 
ments for  determining  the  adyantage  of  consuming  fodder  in  tilie  green,  rather 
than  in  the  dry  state,  and  have  always  found  a  diirerenee  of  (  in  favour  of  the 
former ;  that  is  to  say,  that  if  100  lbs.  of  green  clover  were  sufficient  to  keep  a 
cow,  126  lbs.  of  the  same  clover  would  be  required  for  that  purpose  in  the 
drv  state.  These  experiments  have  never  been  made  with  the  aecuraey  which 
I  look  for  in  an  experiment  whose  results  are  to  be  considered  decisive :  but 
they  have  been  sufficiently  multiplied  in  various  places,  and  by  various  persons, 
to  give  their  results  a  h%h  degree  of  probability.— Favnoh  Tiuva. 

t  Long  experience  has  convinced  me  that  green  feeding  is  well  suited  to 
beasts  of  labour,  both  horses  and  oxen,  and  that  the  animals,  when  accustomed 
to  such  food,  keep  up  their  strength  on  it  much  better  than  on  dry  fodder.  In 
general,  my  oxen  get  very  fat  upon  this  kind  of  food,  as  soon  as  the  spring- 
work  is  over,  and  they  are  put  to  lighter  work ;  and  during  the  laborious 
interval  from  harvest-tirae  to  the  end  of  October,  when  they  have  no  rest,  ex* 
cepting  on  flSte-days,  and  during  very  heavy  rain,  the  animals  sustain  their  la- 
bour with  perfect  vigour,  and  preserve  thdr  condition ;  whereas,  when  I  was 
in  the  habit  of  feeding  my  oxen  on  dry  fodder,  they  nscd  to  enter  upon  the 
winter  in  a  very  lean  and  Jaded  condition. 

When  my  working  horses  sre  fed  on  green  meat,  1  never  give  them  com,  ex- 
cepting at  the  time  of  their  severest  labour,  and  th««r  «Avtfib^leM  perfofin  their 
work  checrftUly  and  well.^1816.  Fbbkch  Ta^w  * 
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In  order  to  recommend  dry-feeding  in  summer,  tlie 
most    unfounded   apprehensions  have   been  suggested 
against  feeding   on    green-meat.      Thus,  it  is  recom- 
mended never  to  gather  the  fodder  while  wet,  especially 
with  dew.    But,  according  to  my  experience,  this  prac- 
tice is  by  no  means  objectionable,  provided  only  that 
the  fodder  be  left  on  the  ground  tiU  it  begins  to  get 
hot,  without  being  cocked.     It  is  necessaiy  either  to 
deposit  the  supply  of  fodder  in  a  place  large  enough  to 
admit  of  its  being  spread  out  in  a  very  thin  layer,  or  else 
only  to  bring  enough  for  one  meal  at  a  time.     In  wet 
weather  the  fodder  will  not  be  injured,  even  though  left 
for  some  days  in  breadths  upon  the  ground. 

I  have  never  known  cattle  to  be  injured  by  young 
clover  mown  before  flowerinff,  when  it  was  given  to 
them  in  moderation.  But  if  it  be  given  to  them  in 
very  lai^  quantities  at  a  time  when  they  are  very  eager 
for  green-meat,  or  if  they  are  allowed  access  to  the  j^ce 
in  which  it  is  kept,  it  may  undoubtedly  produce  indiges- 
tion, and  its  consequence,  the  Aove  or  bl(mn.  Besides,  it 
is  not  economical  to  mow  the  clover  which  has  put  forth 
its  flowers,  because  in  the  week  during  which  the  flowers 
come  out,  the  plant  increases  in  volume  more  than  it  has 
done  for  the  five  weeks  preceding.  If  a  field  of  cIovct 
be  mown  once  a  fortnight  during  six  weeks,  and  each 
crop  yields  301bs.  of  fodder,  making  901bs.  in  the 
whole,  the  same  extent  of  ground  will  yield  6001bs.  if 
the  crop  be  mown  only  once  during  the  six  weeks  :  this 
has  been  positively  demonstrated  by  a  comparative  expe- 
riment  expressly  directed  to  this  subject. 

This  is  one  of  the  main  causes  which  render  the  pro- 
duce of  a  given  extent  of  surface  so  much  greater  M^ien 
the  crop  is  mown  than  when  it  is  fed  off",  the  plants  not 
being  allowed  in  the  latter  case  to  attain  theu*  full  deve- 
lopment. The  question  as  to  whether  a  cow  yields  a 
greater  quantity  of  milk  when  pastured  or  stall-fed, 
leaving  out  of  consideration  the  greater  or  less  extent  of 
ground  employed  in  feeding  her,  can  never  be  decided  in 
a  general  manner.    The  same  cow  which  on  pasturage 
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of  good  quality,  but  not  extraordinary  richness,  will  yield 
ten  quarts  of  milk  per  day,  may,  when  stall-fed,  yield 
no  more  than  six  quiurts,  or  as  much  as  fourteen  quarts, 
accordingly  as  her  feed  is  scanty,  or  substantial  and 
abundant.  If,  however,  the  pasturage  be  of  the  richest 
and  most  abundant  description,  so  that  the  cattle  are  not 
able  to  consume  the  whole  of  it,  I  believe  that  a  cow  will 
produce  more  milk  upon  it  than  upon  the  most  abundant 
supply  of  green  food  that  can  be  given  to  her  in  the  stall. 
Tnistworthy  persons  assure  us,  that  certain  cows  fed  upon 
the  best  and  most  milk  producing  pastures  of  the  low 
countries,  have  given  from  901bs.  to  lOOlbs.  of  milk  per 
day  at  the  time  of  their  greatest  abundance :  and  I  am 
not  acquainted  with  any  positive  instance  of  stall-fed  cows 
having  yielded  more  than  601bs.  in  the  same  time.* 

There  is  too  much  difference  between  races  and  indi- 
viduals, too  much  irregularity  in  feeding  and  mainte- 
nance, too  much  variety  in  the  mode  of  treating  and 
making  use  of  the  products  of  the  cow-house,  as  well  as 
in  their  price,  to  enable  us  to  form  any  general  estimate 
of  the  produce,  and  still  less  of  the  pecuniary  return  of 
a  milch  cow.  There  are  positive  examples  of  cows 
having,  under  active  management,  and  in  the  neighbour- 
hood  of  large  populous  towns,  yielded  an  annual  return 
of  2U0  rix-dollars,  and  others  in  which  the  whole  pro- 
duce in  milk  of  a  cow  has  not  amounted  to  three  rix- 
dollars.  Undoubtedly  there  are  cases  in  which  the 
produce  of  a  cow  far  surpasses  the  value  of  the  fodder 
which  she  has  consumed,  even  if  we  estimate  it  at  the 
market  price ;  but  this  seldom  happens  under  ordinary 
circumstances.  The  calculation,  however,  assumes  a  dif- 
ferent aspect  if  the  fodder  be  valued,  not  at  the  market 
price,  but  at  what  it  cost  when  raised  upon  the  land ; 
and  it  is  in  this  manner  that  the  valuation  must  in  most 
cases  be  conducted ;  since  it  is  impossible  to  turn  fodder 

*  I  know  of  Instaneet,  rare  it  Ib  true,  in  which  90  lbs.  of  milk  hare  been  ob- 
tained fitmi  ataU-M  oows;  in  addition,  howe?er,  to  the  green  meat,  bran  waa 
{>at  into  their  broth.    HoreoYer,  these  cows  were  remarkable  animaU,  of 
tage  site,  and  excellent  breeds ;  altogether  a  kind  of  prodigy  ^—^R^i^CH  TnjLva 
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to  aooount  in  the  markfit.    Oinmmstanoes  are  so  varied 
in  this  respect,  that  we  can  add  nothing  to  what  "we  have 
abeady  said  on  the  subject.    The  gross  profit  of  a   oow, 
without  deducting  fodder,  pasturage,  and  attendance,  or 
reckoning  the  value  of  her  dung,  varies  (if  we  except 
cows  fed  with  excessive  parsimony,    and  those    most 
abundantly  nourished)  between  10  and  80  rix-doUars. 
The  average  profit  of  a  cow,  in  well-managed  rural  ea- 
tabtishments,  may  be  set  (taking  the  average   of  40 
weeks,  or  280  days,  during  which  they  are  milked  at 
four  quarts  per  day)  at  1,120  quarts  in  all.    Now   12 
Berlin  quarts  jrield  on  the  average  1  lb.  of  butter ;  there- 
fore a  cow  will  yield  QSJlbs.  of  butter  per  annum. 

rd*  gr.p. 

A  pound  of  batter,  selliDg  for  six  groschen,  this  amoanU  to 33    8    0 

OhaeM  and  the  xvAMe,  reckoned  at  two  grotcben  for  It  quarts  • . .  •      7  IS    8 

81     8    8 


Seven  rix-doUars,  eight  groschen,  eight  pence,  consti- 
tute about  the  whole  expense  of  attenduice,  cleaning 
and  the  dairy,  which  a  cow-keeper  will  have  to  pay. 
Hence  24  nx-dollars  is  the  highest  price  that  should  be 
given  for  the  produce  of  each  cow ;  but  this  price  would 
leave  no  profit,  and  is  therefore  realised  only  now  and 
then  in  seasons  when  the  price  of  butter  rises  very  hi^. 
But  in  rural  establishments  distinguished  for  the  good 
management  of  their  cows  and  the  goodness  of  their 
pastures,  the  net  profit  of  a  cow,  even  after  deducting  all 
expenses  of  attendance,  cleaning,  and  other  accessories, 
may  perhaps  be  raised  to  85  rix-doUars;  supposing, 
however,  as  abready  obs^red,  that  butter  is  at  a  high 
price. 

It  has  been  said  that  when  cows  are  better  fed  they 
yield  a  larger  produce,  but  that  the  increase  does  not 
counterbalance  the  additional  expense ;  that,  for  example, 
it  is  not  profitable  to  buy  hay  for  cows.  But  this  depends 
upon  locality ;  the  marlcet  price  is  much  higher  than  that 
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for  which  I  can  generally  procure  hay  or  fodder  to  supply 
its  place.  When  the  growth  of  a  scheffel  of  potatoes  costs 
me  at  the  most  two  groschen,  and  a  quarter  of  a  scheffel 
given  daily  to  a  cow,  increases  the  daily  value  of  her 
milk  by  one  groschen,  I  gain  two  groeohen  per  scheffel 
by  this  mode  of  proceeding.  l£e  quantity  of  food 
necessary  for  preserving  the  life  of  a  cow  ought  to  be 
given  to  her  under  all  circumstances,  and  independently 
of  all  considerations  of  profit ;  it  is  the  surplus  only  that 
produces  milk  or  increases  the  flesh ;  and  consequently 
it  is  only  from  this  surplus  that  any  profit  can  be 
obtained.  Hence  it  follows  that  the  profit  resulting 
from  fodder  is  greater  in  proportion  to  the  quantity  con- 
sumed, provided  always  that  this  quantity  be  not  greatet* 
than  the  digestive  powers  are  able  to  convert  into  blood 
and  other  animal  matter*  We  may  also  conclude  from 
the  preceding  observations  that  it  is  not  advantageous  to 
nutintain  three  cows  on  the  fodder  which  two  are  able  to 
consume  and  digest ;  this,  however,  is  often  done,  and 
will  continue  to  be  practised  as  long  as  cultivators  per- 
severe in  reckoning  the  profit  of  their  cow-house  at  so 
much  per  head  of  cattle. 

The  quantity  and  quality  of  nourishment  best  adapted 
for  a  mUch  cow  cannot  be  determined  by  general  rules, 
but  must  be  varied  according  to  age,  breed,  and  indivi- 
dual peculiarities.  For  a  full-grown  cow  of  average  size, 
the  most  appropriate  quantity  appears  to  be  either 
18  lbs.  of  hay,  half  of  which  may  hd  replaced  by  roots, 
or  80  lbs.  of  green  clover.  As  to  large  cows  they  may 
advantageously  consume  from  251bs,  to  SOlbs,  of  dried 
hay,  or  from  U21bs.  to  1401bB.  of  green-meat  Besides 
this,  as  much  straw  may  be  given  to  them  as  they  will 
eat. 

Cows  are  most  abundant  in  milk  at  the  age  of  six  or 
seven  years ;  and,  if  they  have  not  calved  oefore  their 
third  vear,  may  be  maintained  in  the  same  state  till  the 
tweUth.  X  do  not  think  it  economical  to  get  rid  of  a  cow 
which  is  free  from  defects  merely  because  ehe  is  ten 
years  old« 
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THE  DAIEY. 

The  produce  of  the  dairy  is,  in  this  country,  the  most 
usual  mode  of  turning  homed  cattle  to  account,  fat- 
tening is  generally  regarded  as  an  accessoiy.  We  shall 
speak  first  d  the  dairy,  and  afterwM*ds  of  the  fattening 
of  cattle. 

Milk  may  be  disposed  of  in  three  ways;  firsts  by 
selling  it  as  it  comes  from  the  cow ;  secondly,  by  con- 
verting it  into  butter;  thirdly,  by  making  it  into 
cheese. 

The  desire  to  get  rid  of  the  trouble  of  inspecting  the 
dairy  and  cow-stalls,  and  to  ensure  a  certain  and  im- 
memate,   though    smaller  profit,   has   in  many   coun- 
tries induced  &e  majority  of  great  fanners  to  let  their 
dairies.     On  almost  all  the  estates  in  Mecklenburg  and 
on  many  in  the  Marches,  there  were  formerly  cattle- 
farmers  who  were  there  called  Hollanders^  just  as  dairies 
in  these  countries  are^called  HoUanderiea.    The  &rming 
was  usually  arranged  according  to  heads  of  cattle,  and 
consequently  endeavours  were  solely  directed  to  increase 
their  number,  even  though  pasturage  and  fodd^  were 
continually  diminished  by  the  practice ;  this  is  perhaps 
the  chief  cause  of  the  bad  state  of  cattle  in  those  coun- 
tries.   The  cultivator  ceased  to  take  interest  in  his  milch 
cows,  and  there  is  nothing  Hie  tie  master^ s  eye  for  fatten- 
ing cattle.      The  interest  of   the  rural   establishment 
became  divided  between  two  branches  of  economy,  the 
cultivation  of  produce  and  the  management  of  cattle, 
which  can  never  thrive  unless  they  go  hand  in  hand. 
Unless  the  farmed  herd  were  v^  numerous,  consisting 
of  100  head  of  cattle  or  more,  the  advantages  which  it 
was  necessaiy  to  concede  to  the  fanners  swallowed  up  the 
greater  part  of  the  rent. 

To  save  the  trouble  of  inspecting,  not  only  the  cows, 
but  likewise  the  operations  of  the  dairy  and  the  prepara- 
tion of  cheese,  which  can  never  well  be  executed  except 
by  careful  women,  it  is  much  better  to  sdl  the  milk  just 
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as  it  comes  from  the  cow  at  a  reasonable  price  to  a  daily- 
man.  In  this  way  both  parties  feel  a  certain  securily, 
and  take  interest  in  the  milch  cows  and  their  produce : 
innumerable  difficulties  are  avoided,  and  the  contractors 
no  longer  seek  to  take  advantage  of  each  other,  as  they 
always  do  with  r^rard  to  quantity  of  fodder  when  the 
fanrig  is  arranXaocordiSg  to  L  number  of  cattle. 
I  look  upon  all  other  modes  of  farming  as  inconsistent 
with  a  good  system  of  economy. 

Great  care  must  be  taken  that  the  cows  be  com- 
pletely and  properly  milked,  for  a  scanty  produce  of  the 
dairy  often  arises  from  neglect  of  this  matter.  It  requires 
the  constant  attention  of  a  woman  capable  of  teaching  the 
dairy-maids  how  to  go  to  work.  She  must,  upon  the 
least  possible  suspicion  that  a  cow  has  not  been  well 
milked,  put  her  own  hand  to  the  udder,  in  order  to  attest 
the  reahty  of  her  doubts,  and  draw  off  any  nulk  that 
may  be  IdR;  in  the  udder.  This  attention  is  required,  not 
for  the  sake  of  any  additional  quantity  of  milk  which 
may  be  obtained  at  the  time,  but  to  prevent  the  loss 
which  would  result  from  diminished  lacteal  secretion,  and 
to  check  the  progress  which  carelessness  is  sure  to  make, 
when  not  promptly  corrected. 

The  four  teats  must  be  milked  one  after  the  other,  even 
if  one  of  them  should  not  give  any  milk. 

If  the  udder  be  foul,  it  must  be  washed  before  milking, 
because  the  slightest  foulness  gives  a  bad  taste  to  the 
milk,  and  may  thus  bring  discredit  on  the  dairy.  This 
point  must  be  carefully  attended  to,  especially  when  the 
cows  are  staU-fed  on  green  meat. 

The  water,  together  with  a  sponge,  or  doth,  is  con- 
tained in  covered  pails  which  the  daiiy-maids  cany  with 
them,  and  use  as  stools  to  sit  upon. 

When  the  dairy-maids  say  that  a  cow  has  fallen  off  in 
milk,  and  is  scarcely  worth  the  trouble  of  milking,  the 
milk  must  be  gently  wanned,  to  try  if  it  will  curdfe :  if 
not,  the  milking  must  be  continued,  in  order  that  the  cow 
may  not  become  accustomed  to  remain  long  without 
giving  milk.    The  milking  of  every  cow  must,  howeveri 
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be  diBcontinned  about  a  month  before  she  calves,  even 
thongh  she  should  yield  a  quart  of  milk,  otherwise  she  will 
be  too  much  exhausted. 

Some  persons  maintain  that  cows  yielA  a  greater  quan- 
tity the  offcen^  they  are  milked :  but  this  opinion  is  not 
borne  out  by  careful  experiments.  On  the  contrary,  it 
has  been  proved  that  as  much  milk  is  obtained  when  the 
cows  are  milked  twice,  as  when  the  milking  is  performed 
three  or  four  times  a  day :  some  persons  have,  in  fact, 
obtained  a  greater  quanti^  of  milk,  but  not  of  such  qua- 
lity as  to  yield  more  butter.  It  is  only  when  the  secre- 
tion is  most  rapid,  and  such  that  the  udder  cannot  con- 
tain all  the  milk,  but  allows  some  of  it  to  drop  out  spon- 
taneously, that  a  third  milking  becomes  necessary. 

The  first  portion  obtained  at  each  milking  is  not  so  rich 
as  the  last :  but  I  have  never  observed  so  great  a  diffe- 
rence between  the  two  portions  as  some  persons  pretend 
to  have  remarked.  In  places  where  one  part  of  the  milk 
is  sold,  and  the  rest  made  into  butter,  these  two  portions 
are  sometimes  separated,  the  latter  only  being  taken  to 
make  butter. 

When  milk  is  to  be  sold  fresh,  it  is  important  to  keep  it 
at  a  low  temperature ;  not,  however,  below  the  freezmg 
point.  If  the  fresh  milk  be  carried  to  a  town  a  mile  or 
two  off,  the  produce  of  the  evening  milk  is  usually  de- 
voted to  this  purpose,  and  carried  away  as  soon  as  drawn, 
the  vessel  containing  it  being  immersed  in  cold,  and 
sometimes  in  iced  water;  the  carriage  is  performed 
during  the  night,  so  that  the  town  may  be  reached  early 
in  the  morning.  At  short  distances  from  town,  the 
morning  milk  may  also  be  added. 

This  mode  of  disposing  of  milk  is  looked  upon  as  the 
most  advantageous  of  all.  This  is,  in  fact,  the  case, 
though  not  without  limitation :  for  the  system  involves 
expenses,  details,  and  superintendence,  which  are  not  in 
the  power  of  every  farmer.  It  is  certainly  the  most 
convenient  method,  for  those  who  can  sell  their  milk  as 
soon  as  drawn  to  a  retailer,  who  takes  it  away,  and  is  ac- 
cordingly allowed  a  profit  to  recompense  him  for  his 
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trouble.  In  localities  where  there  is  a  town-market  for 
fresh  milk,  there  is  generally,  also,  an  opportunity  of 
selling  fresh  butter  for  the  table :  and  the  price  of  this 
butter  is  such  as  to  yield  a  profit  at  least  equal  to  that 
which  can  be  obtained  by  selling  the  nulk  directhr.  In 
the  country,  the  quantity  of  fresh  milk  which  can  be  sold 
is  but  triflmg :  but  there  is  sometimes  an  opportunity  of 
selling  skimmed  milk,  whey,  and  butter-milk,  to  ad- 
vantage. 

In  order  to  make  butter  perfectly  good  and  fit  for 
keeping,  it  is  necessaiy  to  make  one's  self  acquainted 
with  the  process  in  all  its  stages. 

A  good  milk-room  is  an  essential  condition.  It  is 
usually  formed  under-ground,  for  the  sake  of  maintaining 
a  proper  and  equable  temperature.  The  ground  is  covered 
with  stone  slabs,  and  the  false  floor  thus  formed  is  made 
to  inchne  to  one  side,  so  that  the  water  with  which  it  is 
continually  sprinkled,  and  that  used  for  cleaning,  may 
drain  off  into  a  cistern,  and  be  carried  away.  The  cellar, 
or  milk-store,  should  have  gratings,  or  apertures  on  two 
opposite  sides,  so  that  the  air  may  circulate  freely  through 
it.  These  apertures  are  generally  so  disposed,  that  the 
draught  of  air  may  be  felt  not  oidy  in  the  upper  part  of 
the  room,  but  also  near  the  ground.  The  lower  aper- 
tures must,  however,  admit  of  being  shut  when  the  wind 
is  so  high  as  to  occasion  risk  of  dierturbinff  the  milk-pails 
placed  on  the  floor.  The  milk-store  must  be  large  enough 
to  admit  of  the  vessels  being  placed  side  by  side,  and  not 
one  upon  the  other :  at  all  events,  this  latter  arrangement 
is  considered  disadvantageous  in  the  best  managed  dairies 
of  Holstein.  It  is  best  to  place  the  milk-pails  directly  on 
the  floor,  for  it  is  there  that  the  t^nperature  is  most 
uniform, 

A  proper  temperature  is  of  the  greatest  importance  in 
causing  the  milk  to  cream.  U  the  temperature  be  too 
high,  the  milk  turns  sour  before  the  cream  collects  on  its 
surface,  and  then  the  cream  will  not  separate.  When  the 
temperature  is  too  low,  the  separation  of  the  cream  takes 
place  very  slowly.    The  most  suitable  temperatoie  is 
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between  12®  and  15^  The  former  is  the  prq>er  de- 
gree of  heat  for  summer,  and  the  latter  for  winter. 
To  obtain  perfectly  good  butter,  we  must  be  veiy 
careful  not  only  to  keep  the  vessels  and  utensils,  but 
also  the  air  of  the  room  perfectly  pure.  There  is  no 
liquid  more  susceptible  in  this  respect  than  milk :  f ordgn 
matter,  and  exhalations  of  all  kinds,  may  impart  to  it  a 
bad  taste,  an  unpleasant  smell,  and  various  otner  defects. 

The  disposition  of  milk  to  become  glutinous  and 
stringy  often  arises  from  nothing  but  a  vitiated  state  of 
the  atmosphere,  though  it  may  also  proceed  from  some 
disease  in  the  cow,  which  may  be  communicated  to  the 
whole  mass  of  the  milk.  The  appearance  of  a  blue  co- 
lour in  the  milk,  or  of  violet  spots  on  its  surface,  is  in 
most  cases  produced  by  impurities  in  the  air.  It  is  pro- 
bably a  kind  of  mouldiness,  developed  on  the  cream  as 
soon  as  it  comes  to  the  surface.  This  evil  has,  after  ntiany 
trials  which  have  come  to  my  knowledge,  been  cured  by 
airing  the  cellar  well,  after  it  has  been  fumigated  with 
chlorme  or  burning  sulphur,  the  various  utensils  of  the 
dauy  being  also  exposed  to  this  fumigation. 

The  milk,  as  soon  as  drawn,  is  poured  through  a  sieve 
into  the  pails,  in  order  that  the  cream  may  collect  on  its 
surface.  The  sieve  must  not  be  of  woollen  or  linen  clothe 
but  of  hair,  and  kept  in  a  state  of  perfect  cleanliness. 

The  vessels  in  wliich  the  milk  is  put  to  cream  are  of 
metal,  earthenware,  or  wood.  Those  of  metal,  especially 
tin,  appear  from  many  trials  to  be  decidedly  the  best  for 
skimmmg  the  milk;  but  they  are  too  cosily  for  use  in 
large  rural  establishments.  Vessels  of  clay  or  porcelain 
are  more  easily  kept  clean  than  wooden  ones,  but  they 
are  too  fragile.  Attempts  have  been  made  to  case  them 
in  wood,  for  the  purpose  of  increasing  their  solidify. 
They  should  be  well  glazed,  as  otherwise,  the  milk  when 
sour,  will  penetrate  the  clay  :  but  glazes  containing  oxide 
of  lead  must  be  avoided,  b^use  sour  milk  would  dissolve 
a  portion  of  the  lead ;  the  quantity  thus  dissolved  would, 
however,  be  very  small.  According  to  Wistrumb's  expe- 
riments, the  danger  arising  from  this  cause  is  not  so  great 
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as  some  persons  suppose.  Glass  and  porcelain  vessels  are 
too  costly,  and  serve  only  to  make  a  show.  In  large 
dairies,  wooden  vessels  are  most  commonly  used;  and 
when  care  is  taken  to  clean  them  properly,  and  not  expose 
them  to  the  air,  they  are  unexceptionable.  Especial  care 
must  be  taken  to  prevent  their  being  contaminated  by  acid 
fermentation ;  for  this  purpose  they  must  be  washed  from 
time  to  time  with  the  lye  of  wood-ashes,  and  always  scoured 
with  water  and  a  brush  after  being  used.  These  vessels 
are  usually  made  by  coopers;  but  they  are  sometimes 
formed  of  a  single  piece  of  light  wood,  and  flattened  at 
the  bottom,  in  order  that  they  may  stand  well.  The 
latter  are  decidedly  preferable,  both  because  they  have  no 
joinings,  and  are  therefore  more  easily  kept  clean,  and 
hkewise  because  they  expose  a  larger  surface  of  liquid  to 
the  action  of  the  air. 

In  all  cases,  the  milk-vessels  should  be  as  shallow  as 
possible,  in  order  that  the  cream  may  rise  quickly  to  the 
surface,  and  be  more  easily  separated  from  the  milk. 
Deep  vessels,  of  narrow  surface,  are  altogether  disadvan- 
tageous and  defective. 

Opinions  are  divided  respectmg  the  proper  time  for 
skimming  the  milk.  Some  persons  allow  it  to  curdle  and 
turn  sour,  before  they  skim,  thinking  to  obtain  a  larger 
quantity  of  cream  by  so  doing.  But  in  Holstein,  where 
the  art  of  making  butter  is  most  thoi'oughly  imderstood, 
the  contrary  opinion  is  entertained,  and  the  cream  is  taken 
off  before  the  slightest  acidity  is  developed.  The  cream 
is  considered  ripe  when  the  thrusting  of  a  knife  into  it  no 
longer  causes  any  milk  to  rise  to  the  surface. 

The  latter  method  is  decidedly  preferable ;  for  it  is  a 
demonstrated  fact  that  acidity  not  only  does  not  assist  the 
separation  of  the  cream,  but,  on  the  contrary,  stops  it 
when  once  begun,  and  farther,  that  butter  made  from 
sweet  cream,  besides  having  a  more  agreeable  flavour 
when  fresh,  is  better  adapted  for  keeping,  and  less  exposed 
to  become  bitter.  The  slightest  degree  of  acidity  causes 
the  mixture  of  cheesy  particles  in  the  creai^^  *,  the  layer  to 
be  taken  off  becomes  thicker  in  coviaea^^^^^'  ^^^  ^^ 
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quantity  of  cream  is  not  really  increased.  It  is  of  great 
importance  to  seize  the  moment  when  all  the  cream  is 
collected  on  the  surfiace,  but  no  acidity  is  yet  apparent. 
The  time  at  which  this  effect  takes  place  is  subject  to 
considerable  variation,  according  to  the  state  of  the 
atmosphere.  At  a  temperature  of  ten  degrees  (ceati« 
grade),  it  may  be  expected  in  thirty-six  hours;  at  a  higher 
temperature,  it  takes  place  in  sixteen  hours;  and  during 
stormy  weather,  in  twelve  or  even  ten  hours.  In  the 
Holstein  dairies  carefiil  persons  are  set  to  watch  the  milk 
during  the  night,  in  order  that  they  may  ring  up  the 
dairy-maids  as  soon  as  the  precise  time  is  arrived ;  this 
they  ascertain  by  the  signs  aheady  spoken  of. 

The  cream  is  taken  off  by  means  of  a  wooden  spoon 
shaped  like  a  shovel. 

The  butter  should,  if  possible,  be  made  as  soon  as  the 
cream  is  taken  off.  In  well-managed  dairies,  only  the 
portions  of  milk  obtained  in  one  day  are  mixed  togethw . 
in  small  establishments,  where  butter  is  made  only  once 
in  two  or  three  days,  the  cream  must  be  kept  in  earttion 
vessels,  and  as  fresh  as  possible. 

Butter  is  separated  firom  the  surplus  of  cream  with 
which  it  is  mixed  by  a  mechanical  movement,  produced  in 
various  ways.  There  are  two  sorts  of  chums :  one  bi^, 
narrow,  and  fixed;  the  other  shaped  like  a  barret.  The 
latter  either  tmns  upon  a  fixed  axis,  having  wooden  vanes 
attached  to  it;  or  the  barrel  is  fixed,  and  the  axis  with  its 
vanes  turns  within  it,  being  moved  by  a  handle.  Barrel 
churns  have  been  extolled  above  their  real  merits.  In 
order  to  estimate  their  value  properly,  and  in  general  to 
form  an  idea  of  the  points  to  be  attended  to  in  making 
it,  it  is  necessary  to  know  how  this  substence  is  formed 
and  separated. 

The  fatty  part  of  milk  is  not  actual  butter ;  the  latt^ 
substance  is  formed  by  the  action  of  the  air  upon  the 
cream,  in  fact,  by  the  absorption  of  oxygen.  For  this 
reason,  the  air  must  have  free  access  to  the  cream,  and  be 
renewed  as  often  as  possible  in  the  vessels  in  which  it  is 
stirred.     It  has  been  shown,  by  direct  experiment,  that 
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oxygen  is  the  prinoiple  most  actively  concerned  in  pro- 
ducing the  change ;  for  it  has  been  found  that  the  butter 
appears  more  quickly  in  proportion  as  the  air  is  more 
charged  with  oxygen,  and  that  when  that  substance  is 
not  present,  the  formation  of  butter  does  not  take  place. 

In  this  respect,  the  high,  narrow,  fixed  chums  have 
the  advantage  over  those  vmich  are  barrel-shaped,  because 
the  latter  must  be  closed,  and  the  oxygen  contained  in 
the  confined  portion  of  air  is  soon  consumed ;  whereas 
fixed  chums  allow  a  sufficient  quantity  of  air  to  enter, 
and  moreover  the  air  is  constantiy  renewed  in  them  by 
the  agitation  which  effects  the  separation  of  the  butter. 

But  these  pump  chums  are  likewise  preferable  in 
another  point  of  view ;  the  oily  particles  haraened  by  the 
air  and  Imnsformed  into  butter,  still  swim  in  the  liquid  in 
a  state  of  minute  division,  and  must  be  collected  by  agi- 
tation into  larger  masses.  Now,  in  chums  which  tum 
upon  an  axis,  the  motion  is  not  sufficiently  powerftil,  for, 
although  the  whole  of  the  liquid  is  thrown  into  a  revolving 
motion,  it  is  not  beaten  and  stirred  up  thoroughly  as 
it  ought  to  be.  But  in  fixed  chums  the  beating  up  and 
down  produces  a  continual  displacement  of  the  milky 
partides,  and  thus  brings  the  buttery  portions  into  con- 
tact. The  long  fixed  chums  have  also  the  advantage  of 
being  more  easily  cleaned  than  those  which  revolve. 

But  as  the  beatmg  or  pumping  motion  is  laborious 
when  performed  by  unassisted  manual  strength,  particu- 
larly with  large  quantities  of  liquid,  various  mechanical 
contrivances  have  been  devised  for  diminishing  the  labour: 
they  consist,  for  the  most  part,  in  attaching  the  rammer, 
by  a  moveable  connection,  to  the  arm  of  a  lever.  The 
butter  is  generally  stirred  in  two  chums  at  once,  so  that 
the  rod  descends  in  the  one  at  the  same  time  as  it 
rises  in  the  other.  Motion  is  given  to  the  beam  either 
by  a  heavy  hammer,  which  is  moved  backwards  and  for- 
wards by  two  men,  and,  when  once  in  motion,  goes  on 
without  difficul^,  or  by  mems  of  a  wheel  whose  circum- 
ference is  loaded.  In  the  very  largest  dairies,  the  machine 
is  set  in  motion  by  horses  or  oxen.    This  method  is, 
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moreover,  advantageous,  inasmuch  as  it  gives  regularity 
to  the  motion,  and  then  the  butter  is  formed  in  a  better 
manner  than  when  the  motion  is  sometimes  fast  and 
sometimes  slow. 

In  the  preparation  of  butter,  a  point  of  equal  impor* 
tance  with  the  preceding  is  the  maintenance  of  a  proper 
temperature.    When  the  cream  is  too  cold,  the  buttery 
particles  become  too  hard,  and  not  glutinous  enough  to 
stick  together ;  too  high  a  temperature,  on  the  contrary, 
makes  the  butter  very  soft,  and  then  the  clots  become 
divided  during  agitation,  and  mix  i^ain  with  the  milk. 
If  the  cream  be  too  cold,  the  chum  must  be  heated  eith^* 
by  putting  it  in  a  warm  place,  or  mixing  a  Uttle  warm 
water  with  the  cream ;  when,  on  the  other  hand,  the  tern* 
perature  is  too  high,  it  becomes  necessary  to  oool  the 
chum  by  placing  it  in  cold  water,  or,  if  possible,  in  ice. 

There  are,  however,  other  causes  of  difficidty  in  the 
preparation  of  butter.  The  milk  of  cows  in  a  very  ad-  * 
vanced  state  of  pregnancy  is  not  easily  converted  into 
butter.  The  process  may  sometimes  be  facihtated  by  the 
addition  of  a  httle  salt ;  no  injury  will  be  done  by  the 
slight  degree  of  saltness  thus  imparted  to  the  butter- 
miUc.  It  is  also  said  that  a  piece  of  aliun  put  into  the 
strainer  produces  a  good  effect.  Much  praise  has  been 
bestowea  upon  a  powder  composed  of  dned  sorrel-leaves, 
hore-hound,  yarrow,  and  nettle;  three  handfuls  of  each, 
and  half  a  pound  of  flowers  of  sulphur.  A  handful  mixed 
with  a  pound  of  vinegar  made  from  beer  is  given  to  each 
cow  three  times  a  day.  The  sulphur  and  beer-vinegar 
are  the  really  useful  constituents  of  this  mixture.  Sugar, 
ashes,  or  soap,  falling  into  the  cream,  prevent  the  butter 
from  forming.  The  common  people  attribute  this  accident 
to  witehcraffc,  and  resort  to  all  sorts  of  superstitious  cere- 
monies to  obviate  it  as  well  as  other  defects  in  the  milk. 

When  butter  is  to  be  coloured,  the  colouring  matter 
must  be  placed  in  the  chum.  With  us,  the  colouring  is 
usually  given  with  carrot-juice.  In  Holland,  they  use 
marigolds,  which  for  this  purpose  they  gather  fresh;  they 
then  put  them  into  a  stone  vessel^  press  them  tc^ther, 
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cover  them  completely,  and  keep  them  in  cellars.  A 
deeper  colour  is  given  by  another  material ;  an  ounce  of 
which^  of  the  size  of  a  pea,  is  put  into  thirty  pounds  of 
cream  the  evening  before  the  butter  is  made. 

Butter,  as  soon  as  made,  shoidd  be  separated  £rom  its 
milky  residue,  for  the  latter  being  much  disposed  to  fer- 
ment, would  infect  the  butter  and  give  it  a  bad  taste. 
In  Holstein,  butter  is  not  washed,  but  very  carefully 
kneaded,  washing  being  considered  injurious.  For  my 
part,  I  prefer  washing,  provided  the  butter  be  well  worked 
and  kneaded  afterwards.  No  moisture  should  be  allowed 
to  remain  in  it :  the  portion  which  cannot  be  got  rid  of  is 
absorbed  by  common  salt,  and  can  no  longer  either  fer- 
ment or  cause  fermentation.  It  is  probably  for  this  reason 
that  butter  for  keeping  must  always  be  salted  :  the  lefls 
butter  is  cleaned  the  more  does  it  require  salting.  A 
pound  of  salt  is  added  to  five,  ten,  or  twenty  pounds  of 
butter. 

The  principal  cause  of  butter  acquiring  a  bad  taste  and 
smell  after  a  while  is  undoubtedly  that  a  certain  portion 
of  cheesy  matter  remains  in  it,  and  enters  into  a  kind  of 
putrefaction.  The  less  there  is  of  this  matter,  the  longer 
will  the  butter  keep.  In  many  places,  badly  cleaned 
butter  is  melted  to  make  it  keep  longer,  the  cheesy  parts 
being  separated  by  this  fusion :  but  butter  thus  melted 
never  preserves  the  agreeable  flavour  of  fresh  butter,  aild 
can  only  be  used  for  culinary  purposes. 

When  butter  is  kept  in  tubs  or  earthen  vessels,'it  must 
be  packed  as  closely  as  possible,  and  no  interstices  or 
vacant  places  left,  for  the  butter  quickly  spoils  around 
these  interstices,  and  the  evil  spreads  through  the  whole 
tub.  In  large  establishments,  it  is  considered  essential 
that  a  tub  be  filled  with  butter  made  aU  in  one  day. 

Skimmed  milk  is  used  in  various  ways ;  it  is  sometimes 
mixed  with  butter-milk  for  human  food ;  sometimes  used 
in  making  bread ;  sometimes  to  make  cheese ;  or,  lastly, 
to  feed  pigs.  These  animals,  as  we  shall  hereafter  see, 
are  also  fed  upon  whey. 

The  whole  of  the  juolk  is  sometimes  iised^  unskimmed, 
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in  making  butter;  and  many  persons  consider  this 
method  advantageous,  espedally  when  only  the  richer 
half  of  the  milk  is  used.  But  such  butter  will  not  ke^ 
long,  and  it  is  much  less  rich  than  common  butter,  be- 
cause  it  contains  a  larger  quantity  of  cheesy  matter. 

Cheese^MakiTig. 

The  preparation  of  cheese  of  first-rate  quality  involves 
a  greater  number  of  detaOs,  and  requires  more  attention, 
than  that  of  butter. '  But  it  is  in  many  cases  much  more 
profitable ;  indeed,  the  profit  of  the  dairy  is  often  doubled 
by  it.  In  former  times,  all  our  good  cheese  was  brought 
from  foreign  countries,  and  had  to  pass  through  sevraal 
hands,  so  that  we  were  obliged  to  purchase  it  at  a  price 
considerably  above  prime  cost,  in  undertaking  the 
making  of  cheese,  however,  we  must  not  forget  that 
good,  sweet  cheese  requires  to  be  kept  for  a  year,  or  even 
a  year  and  a  half,  before  it  becomes  fit  for  sale ;  and  con- 
sequently that  it  employs  a  capital,  the  interest  of  which 
must  be  paid,  as  well  as  the  rent  of  store-houses  for 
keeping  the  cheese;  moreover,  there  are  but  few  rural 
establishments  which  have  this  capital  at  disposal. 

There  is  an  almost  endless  variety  in  the  modes  of  pre- 
paring cheese,  and  tins  variety  is  the  principal  cause  of 
the  (hfferences  of  taste,  smell,  solidity  and  colour,  which 
cheese  exhibits.  It  is  true  that  the  kind  of  pasturage  on 
which  the  cattle  are  fed,  the  manner  in  which  they  hve, 
and  the  climate,  may  have  some  effect  on  the  quality  of 
cheese,  so  that  they  may  vary  in  taste,  even  when  pre- 
pared in  the  same  manner;  indeed,  even  in  countries 
where  cheese  is  made  in  large  (quantities,  one  locality  is  ad- 
mitted to  have  the  advantage  m  some  respects,  whilst  in 
others,  the  superiority  is  awarded  to  cheese  made  else- 
where. This  difference  is  ahnost  universally  attributed  to 
the  nature  of  the  pastures,  and  to  certain  plants  which 
grow  upon  them.  But  it  is  also  certain  that  the  most 
trifling  difference  in  the  mode  of  preparation,  will  give 
character  which  connoisseurs  are  sure  to  detect ;  and  in 

localities  famous  for  their  cheesc;  the  women  who  make  it 
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have  peculiar  modes  of  proceedings  which  they  refuse  to 
communicate  to  others.  Such  differences  are,  however, 
inappreciable,  excepting  to  very  refined  palates. 

When  connoisseurs  in  cheese  are  accustomed  to  parti- 
cular sorts,  and  require  that  all  imitations  shall  have  ex- 
actly the  same  flavour,  and  other  characters,  as  the  origi- 
nals, it  becomes  difficult  to  satisfy  them  ;  but  such 
pretensions  are  founded  rather  on  obstinacy  tiian  on  real 
superiority  of  taste.  There  is  every  reason  to  believe 
that  we  are  capable  of  making  cheese  which,  even  if  not 
precisely  similar  to  the  best  Cheshire,  may  nevertheless 
be  superior  to  it  in  flavour ;  and  if  we  can  only  succeed  in 
giving  to  our  cheese  a  quaUty  proportionate  to  its  price, 
we  shall  not  fail  of  obtaining  a  market  for  it.  We  must, 
however,  especially  in  commencing  the  undertaking,  en- 
deavour to  approach  as  closely  as  possible  to  some  kind 
of  cheese  in  h^h  estimation,  either  for  taste,  form,  or  in- 
ternal appearance. 

The  innumerable  varieties  of  cheese  are  classified  ac- 
cording to  the  following  properties : — 

1 .  With  regard  to  richness,  we  have, 

(a).  Very  rich  cheese,  made  from  morning  milk  as  it 
comes  from  the  cows,  and  the  cream  of  the  evening 
milking. 

(3).  Bich  cheese,  made  from  milk  just  as  it  comes  from 
the  cows. 

(c).  Poor  cheese,  made  with  skimmed  milk. 

But  there  are  degrees  of  richness  according  to  the 
quantity  of  cream  used  for  the  first  variety,  and  the  quan- 
tity taken  off  the  milk  from  which  the  third  is  prepared. 

2.  A  distinction  is  made  between  sweet  and  sour  milk 
cheese,  accordingly  as  the  milk  and  cream  from  which 
they  are  made  are  used  fresh,  or  allowed  to  acquire  a  cer- 
tain degree  of  acidity. 

3.  Another  distinction  is  between  pressed  and  un- 
pressed  cheese.  It  is  only  by  pressure  that  cheese  can  be 
separated  from  all  the  whey  that  is  mixed  with  it.  Now 
the  whey,  by  fermenting,  imparts  to  the  cheese  a  peculiar 
pungency^  and  a  disposition  to  dter  its  consistence;  and, 
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especially  in  a  damp  atmosphere,  to  melt,  and  be  eon- 
verted  into  a  kind  of  viscous  liquid.     Hence,  the  more 
carefully  the  raw  material  is  worked,  and  the  offcen^  the 
cheese  is  pressed  to  get  rid  of  the  whey,  the  sweeter  and 
better  adapted  for  keeping  will  it  become.    The  sweet- 
ness of  Gloucester  and  Cheshire  cheese  arises  chiefly  from 
the  repeated  and  careful  working  bestowed  upon  it,  and 
the  strong  pressure  to  which  it  is  exposed  for  expelling 
the  whey.     But  cheese  thus  prepared  becomes  almost  as 
tough  as  leather,  unless  it  contains  an  abundance  of  fatty 
particles.  ^'     '  * 

Unpressed  cheese  must  be  consumed  soon  after  it  is 
made,  or  it  will  quickly  attain  a  state  of  putrid  fermenta- 
tion. When  this  happens,  the  cheese  is  worked  anew, 
put  under  the  press,  and  mixed  with  cream  and  butter ; 
the  progress  of  putrefaction  is  checked  by  wrs^ping  it  in 
cloths  moistened  with  beer  containing  a  large  quantity  of 
hop,  or  with  wine ;  a  quantity  of  hops,  or  other  aromatic 
substances,  are  placed  between  two  of  the  cheeses,  and 
the  drying  is  repeated.  It  is  in  this  manner  that  the 
strong,  pungent  cheeses  so  much  esteemed  by  some  per- 
sons as  a  stimulus  to  the  appetite  are  prepared. 

4.  Cheese  is  also  distinguished  according  to  the  man- 
ner in  which  the  milk  is  curdled,  and  the  substances 
employed  for  producing  this  efiect. 

Mi&  is  curdled  either  after  being  warmed,  or  at  its  na- 
tural temperature,  (26®  cent%gTade\  or  after  cooling. 

The  warmer  the  milk,  the  more  readily  does  it  curdle, 
the  quantity  and  the  pressure  to  which  it  is  subjected 
being  the  same.  But  ^  the  milk  be  too  warm,  and  curdle 
too  quickly,  the  cheese  will  be  hard.  The  fineness  and 
delicacy  of  the  cheese-paste  are  greater  in  proportion  to  ^ 

the  freshness  of  the  milk.    Cheese  made  from  milk  which         i 
lias  curdled  slowly,  does  not  become  ripe  enough  for  sale 
so  quickly  as  that  which  has  been  made  to  curdle  rapidly. 

Coagulation  may  be  effected  by  simply  warming  the  . 
milk  when  it  has  acquired  a  slight  degree  of  acidity ;  but 
this  method  is  adopted  only  with  sour-milk  cheese.     It  is 
known  that  all  acids  cof^ate  milk.    Mineral,  acids  are 
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often  used  for  this  purpose,  especially  the  hydrochloric ; 
the  effect  is  also  brought  about  by  means  of  vinegar,  and 
different  vegetable  substances,  containing  an  acid  prin- 
ciple, or  tannin,  such  as  tamarinds,  sour  fruits,  oak, 
willow,  and  alder  bark.  The  yeUoto  bed^atraw^  or  cJteeae- 
rennet  {Galium  verum\  has  been  long  recommended  as  an 
excellent  substance  for  curdling  milk :  this  property  has, 
however,  been  lately  called  in  question. 

But  the  rennet  most  generally  used  is  the  stomach  of  a 
sucking-calf,  and  the  substances  contained  in  it,  after  it 
has  been  well  cleaned.  The  last  of  the  four  stomachs  is 
the  one  used  for  this  purpose. 

The  modes  of  preparing  and  keeping  these  calf-sto- 
machs vary  to  a  great  extent :  many  persons  maintain  that 
the  slightest  difference  in  the  preparation  has  great  influ- 
ence on  the  nature  of  the  cheese.  Celebrated  cheese- 
makers,  therefore,  often  make  a  secret  of  their  mode  of 
preparing  the  rennet.  Marshall,  in  his  description  of  the 
rural  economy  of  Gloucestershire  and  the  southern  coun- 
ties, has  detailed  various  processes  adopted  for  preparing 
the  rennets  in  those  counties  of  England  most  celebrated 
for  their  cheese,  viz.,  Gloucestershire  and  Cheshire,  in 
which  he  prolonged  his  stay,  for  the  purpose  of  acquiring  a 
knowledge  of  these  processes :  this  part  of  his  writings 
deserves  to  be  translated.  I  do  not  think,  however,  that 
slight  differences  in  the  rennet  have  so  great  an  influence 
on  the  quality  of  cheese,  and  Marshall  himself  seems  to 
have  come  round  to  this  opinion. 

The  following  is  one  of  the  processes  most  frequently 
adopted :  The  stomach  of  a  sucking-calf  is  opened,  and 
the  curdled  milk  taken  out ;  the  latter  is  cleaned,  particu- 
larly from  hairs  which  may  be  found  in  it,  and  washed 
with  cold  water  till  it  becomes  quite  white ;  it  is  then 
squeezed  in  a  cloth  properly  adapted  for  drying  it,  spread 
out,  and  carefully  rubbed  up  with  salt.  Then  the  sto- 
mach is  also  washed  in  cold  water,  rubbed  with  salt,  and 
the  previous  preparation  enclosed  in  it ;  the  whole  is  put 
into  a  pot,  and  covered  with  salt.  As  many  stomachs  as 
can  be  collected  in  a  month  are  put  together.    The  ten- 
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nets  thus  prepared  must  remain  for  a  year  in  the  ve^els 
before  they  are  used ;  and  when  they  are  to  be  used,  one 
of  the  vessels  is  opened,  and  emptied,  and  its  contents 
carefully  pounded.  The  yolks  of  three  fresh  eggs  and  a 
small  glass  of  good  cream  are  then  added.  It  is  usual, 
after  mixing  the  whole  well  together,  to  throw  in  a  small 
quantity  of  spice,  flower,  and  seed  of  nutmeg,  a  clove,  and 
a  little  powdered  safiron.  The  whole  is  then  again  put 
into  the  bag,  and  hung  up  in  a  proper  place.  Next  a 
strong  mixture  is  prepared,  boiled,  and  left  at  rest  as  long 
as  required ;  S^  oz.  of  rennet  taken  out  of  the  bag  are 
put  into  it,  four  or  five  walnut  leaves  are  also  put  into  it, 
and  the  whole  left  at  rest  for  a  fortnight. 

Another  mode  of  proceeding  is  to  take  the  stomach  of 
a  young  calf,  together  with  the  coagulated  milk  contained 
in  it,  and  carefully  wash  the  latter.  The  stomach  is  then 
also  carefully  washed,  and  left  in  salt  for  three  days. 
Five  or  six  eggs  are  then  boiled  in  water  till  they  become 
hard,  cut  up  small,  and  mixed  with  the  curdled  milk :  the 
whole  is  then  replaced  in  the  salted  stomach,  hung  up  in 
the  smoke  for  three  weeks,  and  afterwards  in  the  open 
air.  When  it  is  to  be  used,  a  piece  is  cut  ofF,  mixed  with 
a  little  milk,  and  poured  into  that  which  is  to  be  curdled. 

A  third  process  consists  in  taking  three  or  four  sto- 
machs of  calves,  removing  the  coagulated  milk,  washing 
and  kneading  it  with  a  handful  of  barley-meal  and  an 
equal  quantity  of  new  bread  and  salt.  The  stomachs 
themselves  are  not  salted :  they  are  merely  scraped  a  little, 
and  the  matter  thus  separated  from  them  joined  with 
the  mixture  just  described.  The  whole  is  then  placed  in 
a  stove  or  earthenware  vessel,  with  a  little  salt  above  and 
below  it,  and  kept  in  a  cool  place. 

Instructions  on  the  making  of  various  kinds  of  cheese 
will  be  found  in  the  following  works  : — Of  Swiss  cheese 
in  the  third  part  of  Witte's  work  *  On  the  Breed  of 
German  Homed  Cattle  :"*  of  Cheshire  cheese  in  the 

*  See  also  the  exceUent  work  entitled,  *'  DeB  Fruiti^res,"  by  Ch.  Lollin.— 
Fabncu  Trahs. 
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''  Arddv  der  Agricnlttur  Chenie  of  Hermbstadt  i*  of  Lam- 
burg  cheese  in  the  ''  Annalen  des  Ackerbaues/'  bb.  xi. 
s.  652  :  of  various  kinds  in  the  "  Encyclopaedia  of  Kru- 
nitz,  vol.  XXXV. :  see  also  Voss,  "  Anweisung-Rahm-und 
Fett-Kase  welche  dem  besten  Engbshen  und  Hol- 
landeschen  gleich  Kommen  zu  bereiter/'  Altona,  1807. 
^' Vollstandige  und  deutUche  Anweisung  zur  Bereitung 
des  beruhmten  Englischen  Chester  Kases."  Pima,  1803. 
Twamley — "  Anweisung  En^lische  Kase  zu  machen,  aus 
dem  EngUschen  ubersetzt  mit  Anmerkungen."  Frankfurt 
am  Miain,  1787.* 

I  have  no  actual  experience  in  the  preparation  of 
cheese,  but,  on  the  other  hand,  I  have  the  most  convinc- 
ing proofs  that  in  this  country,  even  with  the  milk  of  stall- 
fed  cows,  and  during  winter,  the  most  celebrated  cheese 
may  be  imitated  so  closely,  that  the  difference  shall  be 
inappreciable  even  to  the  practised  taste  of  a  connoisseur. 
And  even  if  cheese  thus  prepared  should  be  somewhat 
different  from  that  which  we  seek  to  imitate,  it  would 
not  on  that  account  be  necessarfly  worse,  it  might  indeed 
be  superior.  But  we  must  not  attempt  to  make  rich 
cheese  with  skimmed  milk,  sweet  cheese  without  pressing 
out  the  whey,  soft  cheese  without  paying  neat  attention 
to  the  temperature,  or  generally  good  cheese  without 
observing  the  strictest  cleanliness.  We  must  not  allow 
ourselves  to  be  disgusted  with  a  single  failure :  and  to 
judge  of  all  the  cheeses  that  are  fit  for  keeping,  it  is  neces- 
sary to  wait  for  the  time  when  they  become  eatable,  and 
meanwhile  to  adopt  the  best  possible  means  of  preserving 
them,  and  among  these  an  aiiy  cheese-cellar  is  absolutely 
necessary.  As  all  these  matters  are  left  to  the  manage- 
ment of  women,  it  is  necessary  that  the  superintendent 

*  In  Switxerland  there  are  eeveral  kindB  of  eheeee  very  different  ftom  one 
another.  The  nioet  esteemed  of  all  ie  certainly  the  Qray^res  cheese ;  most  of 
the  others  resemble  it  more  or  less,  the  differences  arising  rather  from  the  nature 
of  the  pasturage  than  the  mode  of  preparation.  The  Urseren  and  Bellelay 
cheeses  have  quite  a  different  taste.  In  the  canton  of  Qlaris  they  make  a  kind 
of  cheese  conteining  aromatic  herbs ;  it  is  very  high-flavoured,  and  much  es- 
teemed by  some  persons.  Its  local  name  is  #Afl»p;^iMr;  a  name  wlUch  implies 
that  it  is  not  a  cheese  properly  so  called,  but  a  #ere^.— Frbnch  Tr  avs. 
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take  a  lively  interest  in  the  success  of  the  undertaking ; 
without  this  it  will  rarely  tnm  out  well.* 


FATTENING   OF   HOENED   CATTLE. 

In  countries  where  grain  is  cultivated  in  large  quan- 
tities, there  exists  a  deep-rooted  opinion  that  the  fat- 
tening of  homed  cattle  is  positively  disadvantageous, 
excepting  in  large  brandy  distilleries.  This  opinion  is, 
however,  often  unfounded.  Local  circumstances  may 
alter  the  relative  value  of  fattening,  according  to  the 
results  afforded  by  maintaining  cattle  for  other  pur- 
poses. 

In  calculations  which  profess  to  show  that  this  branch 
of  economy  is  unprofitable,  the  question  is  not  correctly 
stated ;  the  food  given  to  the  cattle  behig  estimated  at 
the  market  price,  instead  of  at  the  cost  of  production. 
Every  one  knows  that  the  maintenance  of  cattle  Is 
indispensable  to  grain  cultivation  :  the  influence  of  this 
maintenance  on  the  produce  of  grain  has,  indeed,  been 
developed  in  several  parts  of  this  work.     Moreover,  in 

'  *  In  Switzerland  and  Italy,  cheese-making  is  not  entrusted  to  women :  they 
are  rarely,  indeed,  employed  to  milk  the  cows,  especially  for  large  dairies. 
There  is  no  doabt,  however,  that  they  would  be  Tery  well  adapted  for  both  these 
duties  ifthey  were  accustomed  from  their  youth  to  the  necessary  regularity  and 
exactness.  In  the  countries  Just  mentioned,  the  cheese-maker  Is  one  of  the 
most  important  persons  on  the  form,  for  upon  his  skill  and  attention  mainly 
depend  the  success  and  quality  of  the  cheese ;  the  produce  of  which  forms 
one  of  the  most  important  sources  of  Income^-FaBlf CR  Trans. 

Our  author  might  have  noticed  in  this  place,  that  another  product  called 
ierac  or  seret,  not  so  rich  as  cheese,  but  nevertheless  eonstltutittg  a  nsefhl 
article  of  food,  is  obtained  after  the  &brieation  of  cheese,  by  boiling  the  wh^ 
and  adding  fresh  rennet.  In  the  neighbourhood  of  towns,  this  substance  is 
usually  sold  A*esh,  and  appears  in  various  forms  on  the  tables  of  the  rich.  When 
salted  like  cheese  it  keeps  for  alouff  time;  and  though  not,  perhaps,  so  good  as 
cheese,  is  still  a  wholesome  kind  of  nutriment,  and  within  reach  of  the  poor 
people.  The  quantity  of  whey  Is,  however,  diminished  by  this  preparation ; 
and  I  am  not  sure  but  that  in  the  greater  number  of  cases,  when  the  cost  of 
labour  and  other  expenses  have  been  deducted  from  the  value  of  the  teret,  It 
may  not  be  more  advantageous  to  have  the  whey  consumed  by  pigs,  Just  as  it  is 
obtained  aiter  cheese-maUng. 

The  author  might  also  luive  spoken  of  the  preparation  of  mllk-sugsr, 
which,  by  the  re-opening  of  maritime  communication,  has  fortunately  been  re- 
duced to  the  small  quantities  required  for  pharmaceutical  purpos€fl.<^FRBircs 
Trakb. 
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the  greater  number  of  cases,  we  cannot  dispense  with 
horned  cattle.  The  real  question  at  issue,  therefore,  is, 
which  kind  of  cattle  is  to  be  preferred,  and,  with  regard 
to  homed  cattle  in  particular,  whether  the  quantity  of 
fodder  and  pasturage  devoted  to  them  can  be  more 
advantageoudy  consumed  by  milch  cows  or  fattened 
oxen. 

This  question  merges  into  the  two  foUowing  :— 

(a).  What  is  the  proportion  between  the  quantity  of 
fodder  consumed  by  a  milch  cow  during  the  whole  year» 
and  that  which  an  ox  consumes  in  the  time  required  for 
fattening  hhn  P 

(d).  What  is  the  profit  of  an  ox  during  the  time  that 
he  is  fattening,  and  that  of  a  milch  cow  during  the  whole 
year? 

We  have  already  spoken  of  the  quantity  of  fodder 
consumed  by  a  milch  cow,  and  the  dijBerences  observed 
with  regard  to  this  matter.  That  required  for  an  ox  put 
up  to  fatten  likewise  varies  according  to  the  size  of  the 
animal,  and  the  quantity  of  flesh  and  fat  which  we  wish 
to  give  him.  But  it  is  perhaps  easier  to  fix  a  tariff  for 
each  particular  case  of  fattening  than  for  those  which 
relate  to  the  management  of  milch  cows.  In  localities 
where  fattening  is  practised  to  a  considerable  extent,  the 
daily  allowance  which  ought  to  be  given  to  an  ox  of  a  cer- 
tain breed  is  determined  with  tolerable  accuracy.  Hence 
in  these  countries  it  is  usual  to  fix  the  weekly  price  which 
a  butcher  or  cattle-dealer  is  to  pay  for  the  feeding  of 
an  ox ;  this  price,  however,  is  subject  to  certain  modi- 
fications according  to  circumstances  of  place  and  time. 
Thus  it  is  easy  to  calculate  beforehand,  and  resolve  the 
question  for  oneself:  the  result  shows  that  fodder  is 
often  better  repaid  by  fattened  oxen  than  by  milch  cows, 
especially  when  the  short  time  of  fattening  is  compared 
with  the  maintenance  of  a  cow  for  the  whole  year,  and 
the  care  of  the  dairy  :  to  this  we  must  add,  that  the  fat- 
tening of  oxen  during  winter  takes  place  at  a  season 
when  labour  is  abundant;  whilst  the  maintenance  of 
cows  continues  during  summer,  when  labourers  are  often 
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difficult  to  obtam.  In  many  cases,  also,  it  must  not  be 
forgotten,  that  the  capital  devoted  to  fattened  oxen 
returns  in  four  or  five  months^  while  that  expended  on 
milch  cows  is  always  floating. 

On  the  average  we  may  reckon  that  an  ox,  while 
&ttening,  consumes  almost  as  much  fodder  as  will  suffice 
for  a  cow  during  the  whole  year  :  but  at  the  same  time  the 
dune  yielded  by  an  ox  whilst  fattening  is  equal  to  that 
which  a  cow  furnishes  in  an  entire  year,  and  perhaps 
of  better  quaUty ;  besides,  this  dung  is  obtaiaed  at  a  time 
when  it  can  be  easily  carted. 

Even  if  it  be  not  thought  advantageous  to  make  fat- 
tening the  basis  of  the  economy  of  hve  stock,  it  may, 
nevertheless,  be  very  useful  as  an  accessory  branch. 
When  the  whole  economy  of  fattening  is  once  thoroughly 
understood  and  organized,  it  will  always  be  much  easier 
to  regulate  the  number  of  animals  put  up  to  fatten, 
according  to  the  annual  quantity  of  fodder,  than  that  of 
any  other  description  of  cattle.  We  must  be  careful 
not  to  increase  the  number  of  animals  maintained 
beyond  that  which  we  are  certain  of  being  able  to  sup- 
port, even  in  bad  years ;  the  excess  of  fodder  obtained 
in  good  years  may  be  employed  in  fattening  cattle,  which 
are  always  easily  procured  from  without,  even  if  we 
have  none  of  our  own  that  we  wish  to  improve.  It  is 
commonly  more  profitable  to  sell  fat  than  lean  cattle. 

Whoever  would  undertake  the  fattening  of  a  large 
number  of  cattle,  must  endeavour  to  acquire  experience 
in  the  knowledge  and  valuation  of  them,  and  of  all  that 
relates  to  this  branch  of  commerce,  or  at  least  must  avail 
himself  of  the  dbection  of  a  well-informed  and  intelli- 
gent man.  The  choice  and  valuation  of  cattle  require 
a  certain  practice  of  eye,  and  still  more  a  certain  tact  of 
hand,  which  cannot  well  be  acquired  without  long  practice. 
It  would,  therefore,  be  useless  to  describe  them  here 
They  can  only  be  obtained  by  actual  inspection  and 
comparison  of  a  large  number  of  cattle.  Great  facility 
in  valuing  cattle,  and  certainly  in  buying  and  selling,  as 
well  as  m  the  whole  process  of  fattening,  are  obtamed 
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by  the  use  of  a  machine  for  weighing  living  animals. 
Such  an  instrument  is  neither  expensive  nor  complicated. 
A  box,  formed  of  boards  joined  together,  and  of  sufficient 
length  and  breadth  to  allow  an  ox  to  stand  upright  in  it^ 
is  suspended  by  a  chain  from  the  shorter  arm  of  a  ba- 
lance-beam. There  is  a  door  for  the  animal  to  enter ; 
and  on  the  other  side  a  rack,  in  which  a  little  hay  is  put 
to  induce  him  to  go  in.  The  box  rests  firmly  on  the 
ground.  The  other  arm  of  the  balance-beam,  which  may 
be  of  wood,  is  ten  times  longer;  a  dish  is  suspended 
from  it  for  holding  weights.  The  equilibrium  should  be 
established  by  means  of  this  dish  in  such  a  manner,  that 
the  addition  of  the  smallest  weight  shall  raise  the  box 
when  empty.  The  longer  arm  of  the  beam  being  ten 
times  as  long  as  the  shorter,  any  weight  placed  in  the 
dish  produces  a  tenfold  effect  upon  that  which  is  in  the 
box :  the  tenth  of  a  pound  in  the  former  will  support 
a  pound  in  the  latter,  and  one  pound  will  support  ten. 
The  weight  of  the  beast  is  ascertained  as  soon  as  the  box 
begins  to  move  in  the  slightest  possible  degree :  it  must 
not  be  lifted  for  fear  of  mghtening  the  animal.  Such  an 
instrument  may  be  placed  in  a  stall,  the  pivots  on  which 
the  beam  turns  being  suspended  between  two  beams :  it 
may  also  be  put  up  in  a  yard,  but  it  will  then  re(][uir6  a 
stand  to  support  it.  A  machine  of  this  description  is  also 
very  usefal  for  weighing  fodder. 

Some  persons  profess  to  determine  the  weight  of  a 
beast  by  the  dimensions  of  particular  parts,  and  the  use 
of  certain  arithmetical  formulae.  But,  even  supposing 
this  method  to  be  appUcable,  with  tolerable  certainty,  to 
the  greater  number  of  cases,  the  rules  in  question  can  be 
adapted  to  a  particular  race  only,  and  one  that  is  well 
fixed ;  so  that  every  breed  must  require  distinct  formulae 
practically  determined.  That  such  is  really  the  case  has 
long  been  known  in  England.  In  the  actual  state  of 
things  it  would  be  very  hazardous  to  rely  on  such  data. 

According  to  the  experience  of  the  English,  the  weight 
of  an  animal  in  butchers'  meat  may  be  esthnated  with 
tolerable  accuracy  by  its  weight  while  alive* 
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By  weight  in  butchers'  meat^  we  mean  that  whidi  a 
beast  weighs  when  hung  up,  with  his  head^  fore-legs, 
entrails,  and  suet  removed — ^the  weight  in  net  flesh,  as  it 
is  called.  But  for  this  purpose  the  health  and  condition 
of  the  animals  must  be  taken  into  consideration.  For  an 
ox  not  absolutely  lean,  but  still  not  fattened,  Procter 
Anderdon  gives  the  following  rule:  —  Take  half  the 
weight  of  the  animal  while  alive,  add  to  it  four-sevenths 
of  the  whole,  and  divide  the  sum  by  two ;  the  quotient 
will  be  the  weight  of  net  flesh.  For  example,  suppose  a 
Uve  ox  to  weigh  700 lbs. — 

Halfof7001b6. 350  Ibi. 

Four-ieTenthsof  7001b8 400 

760  lb«. 
Half  sum    875  Ibe. 

In  this  case  20  lbs.  would  yield  lOylbs.  But  when 
oxen  are  a  little  fatter  it  has  been  found  that  20  lbs. 
commonly  yield  11  lbs.,  and  when  they  are  completely 
fattened  12  or  12^  lbs. ;  for,  as  an  ox  gets  fatter,  the 
proportion  of  his  flesh  to  the  refuse  becomes  greater. 

Finally,  in  fattening  cattle,  the  greatest  regularity 
must  be  observed  in  distributing  the  food,  cleanli- 
nesB,  &c.  i  matters  of  which  I  shall  speak  under  the 
head  of  each  description  of  fattening.  In  this  place 
I  content  myself  with  recommending  that  no  one  imder- 
take  the  fattening  of  a  large  number  of  cattle,  unless  he 
can  have  an  eye  to  them  himself ;  or,  at  the  least,  unless 
he  can  obtain  the  services  of  a  man  deserving  of  the  most 
implicit  confidence,  and  thoroughly  devoted  to  this 
branch  of  economy. 

Summer-fattening  is  divided  into  pasturage  and  stall- 
feeding  on  green-meat.  The  former  system  requires  very 
rich  pastures ;  which,  for  this  reason,  are  celled /at/enififf- 
pastures.  There  is  a  dispute  in  England  respecting 
these  pastures,  whether  it  is  better  to  place  the  cattle  on 
the  whole  of  the  grazing  land  devoted  to  the  herd,  leaving 
them  at  liberty  to  roam  over  it ;  or  to  divide  the  pastur- 
age into  a  number  of  small  enclosures,  admit  only  a  few 
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aoimals  to  each,  and  use  them  alternately,  so  as  to  leave 
time  for  the  grass  to  grow  again.*  Most  persons  are  in 
£etyour  of  the  latter  method,  which  is  supported  by  the 
strongest  reasons.  In  the  low  countries  of  the  Lower 
Elbe,  it  is  an  established  custom  in  most  localities  to 
have  the  meadows  grazed  and  mown  alternately.  In 
spring,  one  enclosure  or  piece  of  meadow-land,  surrounded 
by  ditches,  is  devoted  to  the  cattle,  whilst  another  is 
reserved  for  hay-making.  After  the  crop  has  been  taken 
from  the  latter,  cattle  are  turned  in  upon  it ;  whilst  the 
former  is  left  to  produce  grass  for  mowing.  In  other 
cases  one  piece  of  land  is  used  exclusively  for  pasturage, 
but  the  cattle  have  likewise  the  benefit  of  the  other  after 
the  hay  •crop ;  the  latter  then  serves  as  a  supplement  to 
the  former  towards  the  end  of  summer,  when  vegetation 
begins  to  slacken. 

In  these  low  countries,  ui  acre  per  day  is  the  estimated 
quantity  of  land  for  a  large  ox  of  the  native  breed;  which 
will  attain  the  weight  of  1000  lbs.,  net  flesh.  This  acre 
contains  450  perches  each,  16  feet  square,  and  is  equal 
to  3^  of  our  acres ;  but  the  same  extent  of  ground  suf- 
fices for  1^  small  oxen  of  the  Jutland  breed.  It  is 
usually  reckoned  that  the  fattening  of  a  large  ox  yields 
a  profit  of  8  Frederic's-d'or,  and  that  of  a  small  one  6 : 
the  latter  is  regarded  as  the  more  advantageous.  It  is 
not  uncommon  to  find  one  or  two  horses  among  homed 
cattle ;  sometimes,  also,  sheep  of  the  low  country  breed : 
the  latter  crop  the  finer  herbage,  the  former  that  which 
is  coarser  and  grows  on  the  richest  spots.  This  method 
is  considered  economical. 

Thistles  soon  spring  up  vigorously  on  pastures  of  this 
description ;  they  are  not  eaten  while  young  by  the  cattle, 
and  they  prevent  the  grass  which  grows  around  them 
firom  being  cropped.  Eveiy  careful  farmer  will,  there- 
fore, mow  them  down:  when  withered  and  half  dry, 
cattle  willingly  eat  them. 

It  is  of  great  importance  to  remove  everything  which 
can  disturb  the  cattle  whilst  grazing.     No  one  should 

*  See  the  '<  Annalen  des  Ackerbanes,"  No.  112,  A. 
VOL.  II.  3   B 
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therefore  be  allowed  to  enter  the  enclosures ;  and  parti- 
cular care  must  be  taken  to  keep  dogs  out. 

When  there  are  no  trees  in  the  enclosures,  stakes  with 
notched  edges  are  fixed  in  the  ground^  for  the  cattle  to 
rub  themselves  against.  Good  and  convenient  watering 
places  must  be  provided.  Sometimes,  however,  it  be- 
comes necessary  to  draw  water  from  wells,  and  give  it  to 
the  cattle  id  troughs. 

Fattening  cattle  may  also  be  pastured  by  the  tethw,  on 
fields  where  fodder*plants  are  cultivated :  the  mode  of 
pwoeeding  is  the  same  as  that  already  described  for 

COWS. 

Green-feeding  in  the  stall  is  not  usually  adopted  for 
fattening  cattle.  I  am,  however,  aoquaintea  with  various 
cases  in  which  it  has  been  suocessmlly  practised.  Oxen 
wiU  get  very  fat  on  green  clover,  if  they  are  plentifully 
supplied  vnth  it.  But  an  ox  eats  firom  200  to  260  lbs. 
of  green  clover  per  day,  in  addition  to  good  straw,  which 
he  will  readily  eat  between  his  meals.     If  he  can  be 

Sartly  fed  on  hay  or  dry  clover,  the  green-feeding  will, 
oubtless,  be  still  more  profitable  to  him :  this  method 
diminishes  the  excessive  relaxation  of  the  bowels  which 
otherwise  ensues.  A  mash,  containing  oil-cake  or  a  Uttle 
ground  com,  has  been  found  particularly  useful,  especially 
towards  the  end  of  the  fattening. 

This  summer-fattening  on  green-meat  in  the  stall  can, 
however,  be  advantageous  in  a  small  number  of  cases 
only,  because  at  the  season  of  its  termination  there  are 
usually  a  large  number  of  pasture-fattened  cattle  in  the 
market.  The  clover  intended  for  fiittening  the  cattle 
may  be  more  advantageously  made  into  hay,  and  used 
for  winter  feeding. 

One  method  of  fietttening  cattle  in  the  stall,  both  in 
summer  and  winter,  is  to  feed  them  on  the  refuse  of 
the  brandy  distillery.  In  countries  where  the  quantity 
of  meat  consumed  is  but  small,  this  mode  of  fattening  is 
almost  the  only  one  adopted ;  it  renders  the  distillation 
of  brandy  a  rural  rather  than  a  town  occupation ;  because 
the  townsman  cannot  pursue  it  to  so  much  advantage  for 
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want  of  straw,  and  the  means  which  the  cultivator  pos- 
sesses of  employing  the  dmig.  When  the  cultivator 
begms  to  devote  himself  to  this  branch  of  economy  with 
the  same  degree  of  industry  as  the  townsman,  and  the 
government  permits  the  exercise  of  each  description  of 
industry  in  the  locality  best  adapted  to  it,  the  town 
distilleries  are  unable  to  compete  with  those  in  the 
country.  It  is  said  that  the  remse  of  10  metzen  of  grain 
which  has  passed  through  the  still,  with  cut  straw  and 
a  little  hay,  affords,  on  the  average,  sufficient  daily 
nourishment  for  fitttening  an  ox.  Wliere  the  quantity 
distilled  amounts  to  6  scheffels  per  day,  9S  or  even  10 
oxen  per  day  may,  therefore,  be  put  to  fatten.  If  the 
oxen  be  sold  at  the  end  of  20  weeks  at  a  profit  of  20  rix« 
dollars  per  head,  or  200  rix-doUars  for  the  whole,  and  the 
quantity  of  food  consumed  in  this  time  is  840  scheffels, 
the  cost  of  the  brandy  is  diminished  by  6  groschen  8 
deniers  per  scheffel.  The  farmer  can  very  well  give 
the  hay  and  straw  for  the  sake  of  the  dung ;  but  the 
townsman  cannot.  The  profit,  however,  often  amounts 
to  more  than  SO  rix*dollars ;  and  it  is  not  uncommon  to 
pay  from  1  rix-dollar  8  groschen  to  1  rix-dollar  12 
groBohen  per  week  for  the  feed  of  an  ox. 

The  refuse  of  the  still  is  usuaUv  poured  upon  cut 
straw,  to  be  civen  to  the  oxen,  which  therefore  receive 
part  of  their  food  in  the  liquid  form.  They  are  said  to 
fetten  most  quickly  when  this  food  is  given  to  them 
warm.  Oxen  thus  fed  are  in  a  constcuat  sweat,  and 
hence  it  becomes  necessary  to  protect  them  from  wind 
coming  through  cracks,  which  would  check  the  perspinu 
Hon.  Cattle  would  not  long  preserve  their  health  on  such 
diet ;  but  they  can  support  it  during  the  fattening  time. 

The  farther,  however,  the  production  of  alcohol  is  car- 
ried by  complete  vinous  fermentation,  the  more  does  the 
reAise  of  the  distillation  lose  of  its  nutritive  principles ;  so 
that  cattle  often  fatten  better,  the  less  completely  the  ope* 
rations  of  the  still  are  conducted.  The  Brabangons,  ah 
though  they  know  the  superiority  of  distilleries  conducted 
on  the  Dutch  system,  stm  keep  to  their  old  method,  not- 
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withstanding  its  defects,  for  the  sake  of  their  cattle.  Id 
the  neighbourhood  of  the  Rhine,  the  distillation  of  brandy 
from  grain  is  no  longer  found  advantageous,  either  on  ac* 
count  of  the  rise  in  price  of  grain,  or  of  the  competition 
of  brandy  made  fi^m  wine-lees ;  the  distillation  from 
grain  is  however  continued,  because  the  manure  which  it 
affords  renders  it  one  of  the  pillars  of  agriculture. 

The  residue  of  other  kinds  of  raw  material  ought  to 
be  proportionate  to  the  quantity  of  brandy  which  they 
yield.  If,  for  example,  3s  scheffels  of  potatoes  yield  as 
much  brandy  as  1  scheffel  of  rye,  the  residue  of  the  latter 
preparation  will  contain  the  same  proportion  of  nutritive 
matter.  Some  persons,  however,  say  that  they  have 
found  it  less  substantial. 

In  fattening  on  distillers'  refuse,  as  well  as  in  every 
other  mode  of  stall-fattening,  care  must  be  taken  to  main- 
tain a  uniform,  and  in  winter  a  somewhat  lugh  tempera- 
ture.  Light  may  and  must  be  intercepted,  for  just  in 
proportion  as  it  keeps  up  the  health  of  cattle  so  does 
darkness  accelerate  the  attainment  of  the  required 
degree  of  fatness,  which  is  in  reality  a  kind  of  disease : 
this  effect  is  due  partly  to  physical  action,  and  partly 
to  the  repose  and  inclination  to  sleep  which  danmess 
produces. 

Cleanliness  and  a  good  supply  of  Utter  are  highly  bene- 
ficial. The  cattle  then  lie  down  during  the  greater  part 
of  the  day,  only  rising  to  eat.  Keeping  the  skin  dean, 
and  currying,  visibly  accelerates  fattening;  the  animals 
plainly  manifest  the  agreeable  sensation  which  the  opera- 
tion fiords  to  them.  The  old  hair  falls  off  as  soon  as  the 
fat  begins  to  form,  and  new  is  produced.  At  this 
time  in  particular,  currying  must  not  be  neglected ;  the 
trouble  which  it  occasions  wiU  be  amply  repaid.  Though 
the  advantage  of  this  treatment  to  nmch-cows  may  yet  be 
doubtful,  there  is  no  question  about  the  benefit  which  it 
confers  on  fatted  cattle.  The  instrument  used  for  the 
purpose  is  a  wooden  comb,  fitted  with  a  handle  to  facili- 
tate its  use. 

The  utmost  regularity  must  be  observed  in  the  hours 
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of  feedings  and  the  quantity  of  food  given  at  each  meal. 
Animals  acquire  a  most  exact  knowledge  of  time.  This 
is  remarkably  conspicuous  in  old  beasts  of  draught,  which, 
when  the  proper  hour  of  rest  arrives,  refuse  to  work,  and 
want  to  go  to  the  stall,  or  the  field  in  which  they  graze. 
Stalled  cattle  become  restless  when  their  feeding-time  is 
not  punctually  observed,  though  very  guiet  before  the 
time  arrives.  They  also  know  the  quantity  usually  given 
to  them :  when  they  have  received  and  eaten  it,  they  go 
to  rest ;  but  if  they  have  not  had  their  full  allowance, 
they  continue  restless.  The  repose  and  contentment,  the 
happy  freedom  from  anxiety,  arising  from  the  certainty  of 
receiving  their  food  in  proper  time  and  measure,  contri- 
bute  so  much  to  the  fattening  of  cattle,  that  a  much 
more  plentiful  supply,  given  irregularly,  cannot  make  up 
for  the  want  of  order.  The  hours  for  feeding  and  the 
quantity  of  food  may  be  variously  regulated :  but  a 
system  once  adopted  should  be  steadily  adhered  to. 

In  comitries  where  hay  U  abmidant,  it  is  sometimes 
used  as  the  sole  vnnter  food.  An  ox,  brought  to  the 
weight  of  700  or  750  lbs.,  and  receiving  40  lbs.  of  good 
hay  daily,  increases  in  weight  2  lbs.  per  day,  or  14  lbs. 
per  week.  If  a  pound  of  meat  be  worth  2  groschen,  the 
ox  increases  in  value  at  the  rate  of  1  rix-doUar  8  groschen 
per  week :  hence,  1  quintal  (110  lbs.)  of  hay  will  procure 
a  return  of  1 2  groschen,  the  value  of  the  dung  being  set 
against  that  of  straw  and  attendance.  Hence,  in  all  cases 
in  which  this  price  of  hay  is  such  as  to  satisfy  the  culti- 
vator, fattening  will  not  be  so  inconsistent  with  good 
management  as  some  persons  assert. 

But  various  experiments  made  in  this  country  seem  to 
show,  that  if,  instead  of  30  lbs.  of  hay,  an  ox  receive 
60  lbs.  of  potatoes  and  10  lbs.  of  hay,  or  420  lbs.  of  po- 
toes  and  70  lbs.  of  hay  per  week,  he  will  improve  in  con- 
dition, and  increase  sensibly  in  weight  and  fatness.  As, 
however,  he  will  eat  a  little  more  straw,  we  wiQ  suppose 
that  the  profit  of  this  mode  of  fattening  is  not  greater 
than  the  preceding.  The  value  of  70  lbs.  of  hay  per 
week  amounts  to  7  groschen.    The  420  lbs.  of  potatoes 


750  XCONOMT  Of  Lin  BTOOX. 

which  he  receives  per  week  will,  therefore^  be  paid  for  at 
the  rate  of  21  groschen  and  1  soheffel,  or  100  Ibt.  of 
potatoes  will  be  contumed^  at  the  price  of  5  groachcn. 
llie  potatoes  given  to  the  ox  are  watery,  and  of  inferior 
quality :  the  price  put  upon  them  is  therefore  amply  auffi^ 
cient* 

If  the  fattening  continue  for  lixteen  weeksi  en  ox  win 
gain  224  lbs.  of  meat  and  fat,  and  increase  in  value  by 
18  rix^doUa^.  If  this  ox  be  fattened  upon  hay  akme, 
he  will  consume  4,480  lbs. ;  if  with  potatoes,  he  will 
require  1,120  lbs.  of  hay,  and  67  scheffels  20  Iba.  of 
potatoes. 

If  the  fattening  contmue  for  twenty  weeks,  the  ox  will 
gain  280  lbs.  of  flesh  and  fat,  and  his  value  will  be  in- 
creased by  88  rix'doUars  8  grosdien.  His  consumption 
during  the  whole  time  will  be  6,600  lbs.  of  hay,  if  he  be 
fed  on  hay  alone ;  or  84  scheffels  of  potatoes  and  1,400  lbs. 
of  hay,  if  potatoes  be  also  given  to  him. 

I  say  nothing  in  this  place  of  other  kindi  of  succulent 
fodder,  such  as  cabbages,  turnips,  mangold  vmrsd,  end 
carrots.  These  pUnts,  though  common  in  England,  are 
but  rarely  used  for  fattenmg  cattle  in  this  country. 
Cattle  are  never  fattened  in  England  on  mangold-wured ; 
and  notwithstanding  the  utility  of  this  plant  to  milch* 
cows,  I  doubt  whether  an  ox  could  bear  it  long  enough 
in  the  quantity  which  would  be  necessary  it  he  were  fat- 
tened on  it  alone.  I  observed,  last  autumn,  that  cows 
fed  upon  this  vegetable,  without  any  addition  excepting 
an  abundance  of  straw,  were  attacked  with  indigesticn, 
and  ultimately  refused  it.  The  large  quantity  of  saccha- 
rine matter  which  beet  contains,  seems  to  be  advantageous 
to  the  animal  body  in  certain  states  only;*  but  when 
united  with  the  more  farinaceous  potato,  it  is  wholesome. 

*  I  have  obterred  the  MAgUUag  to  happtti  with  thMp  luljeeted  to  the  triel. 
At  first  they  ate  the  mangold-wunel  with  the  greatest  aTldlty,  and  to  such  an 
exeeis  that  they  were  attacked  with  indlgeitioii  And  altimataly  MAiied  the 
food.  I  then  put  another  lot  on  half»(iry  feeder  and  half  mangold-wunel,  and 
they  certainly  fattened  more  than  any  of  tlie  rest  On  my  establishment  oxen 
have  been  sneocssfhHy  fattened  on  SS  lbs.  (IS  os.  each)  of  aftergnui  and  dOlba. 
of  mangold-wurzel  per  day.  As  a  fattening  diet,  I  consider  beet  of  higher  ralae 
than  our  author  here  asaigiiB  to  it«— FBSKca  Thaits. 
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Iti  valuoi  relatively  to  that  of  other  produce^  is  that 
which  I  have  amigned  to  it  in  Vol.  I. 

In  this  country,  raw  potatoes  intended  for  cattle  are 
cut  into  sUcea  with  the  root«cutting  machine.  I  am 
not  acquainted  from  personal  observation  with  any  case 
in  which  cattle  have  been  fattened  on  potatoes,  either 
boiled  or  steamed,  though  in  many  brandy  distilleries 
there  are  arrangements  for  preparing  them  in  the  last* 
mentioned  way,  and  they  are  used  for  fattening  pigs. 
I  cannot  therefore  decide  upon  the  comparative  advan- 
tages of  boiling*  If  the  cattle  are  fed  with  10  lbs.  of 
hay  per  day,  in  addition  to  the  potatoes,  and  are  like* 
wise  supplied  with  good  straw,  or  if  the  hay  and  straw 
be  cut  up  together,  there  will  be  no  danger  of  hurtful 
diarrhcea ;  but  when  they  are  fed  on  potatoes  alone,  I 
think  that  diarrhoea  is  to  be  apprehended,  and  conse* 
quently  that  it  is  better  to  boil  the  potatoes. 

As  matttt^  are  arranged  in  this  country,  it  can  rarely 
be  advantageous  in  an  economical  point  of  view  to  fatten 
cattle  with  graiUi  or  other  farinaceous  food-^uch  for 
example  as  linseedi  although  it  greatly  accelerates  the 
fettening:  but  Main  may  be  used  with  advantage  as 
an  extra  diet,  and  to  complete  the  fattening  of  very  large 
beasts.  The  addition  of  a  metzen  of  ground  barley 
doubtless  also  expedites  the  fattening,  and  may  be  ad* 
vantageous  in  this  respect.  With  regard  to  other  kinds 
of  fodder,  especially  those  which  remain  succulent,  we 
must  not  at  first  venture  to  give  the  cattle  the  full  allow* 
ance  ultimately  intended  for  them  j  they  must  be  gradually 
accustomed  to  it,  or  they  will  be  liabte  to  indigestion : 
this  precaution  is  the  more  necessary  in  proportion  as  the 
cattle  are  leaner  when  first  stalled.  But  the  most  ex* 
perienced  feeders  in  England  say  that  it  is  necessary  to 
begin  with  the  most  substantial  kinds  of  food,  in  order  to 
enlarge  the  secreting  vessels,  or  rather  to  stimulate  and 
bring  them  to  a  higher  degree  of  activity.  This  is  effected 
chiefly  by  means  of  farinaceous  and  easilv  digested  food ; 
a  mash  of  this  description  is  very  useful  for  the  first  week 
or  fortnight;  during  which  time  a  smaller  quantity  of 
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other  food  is  given.  Afterwards,  when  the  cattle  have 
attained  a  certain  degree  of  fatness,  they  become  graduaUy 
less  inclined  to  eat,  and  do  not  consume  so  much  as 
before :  they  therefore  continue  in  the  same  state.  If  it 
be  desired  to  raise  them  to  a  higher  condition,  their  food 
must  be  changed  to  something  of  a  more  succulent  cha- 
racter, containing  a  laj^r  quantity  of  nutriment  under  a 
smaller  bulk ;  and  if  very  fat  meat  be  required,  grain  will 
often  be  found  advantageous. 

Oil  cake,  especially  that  made  from  linseed,  may  also 
be  profitably  used  in  fattening  cattle :  it  may  either  be 
ground  and  spread  upon  the  fodder,  or  mixed  up  in  the 
mash. 

When  a  single  beast  continues  sensibly  behind  the 
rest,  it  will  not  be  advantageous  to  force  lum  into  con- 
dition. The  attainment  of  this  object  might  doubtless 
be  effected  in  some  instances  by  the  use  of  very  substantial 
and  easily  digested  fodder.  But  the  profit  would  rarely 
pay  the  expense,  and,  therefore,  it  is  better  to  get  rid  of 
the  animal  as  soon  as  possible,  and  at  any  price. 

Homed  cattle  fatten  most  readily  at  the  age  of  7  or  8 
years.  Younger  animals  not  arrived  at  their  full  growth 
may  indeed  grow  very  fat,  and  furnish  delicate  and 
savoury  meat :  but  they  always  require  more  fodder  and 
longer  time.  Old  beasts  do  not  fatten  so  easily :  if,  how- 
ever, theur  organs  of  mastication  are  strong  enough  to 
chew  the  fodder  well,  their  fattening  ma^  still  be  profit- 
able, by  reason  of  the  low  price  at  which  they  may  be 
had :  they  also  thrive  very  well.  Many  persons,  even  in 
England,  are  of  opinion  that  cattle  fatten  better  the  more 
they  have  been  previously  worked :  it  is  certain  also  that 
they  are  then  obtained  at  a  cheaper  rate.  According  to 
these  persons,  when  animals  thus  exhausted  and  reduced 
in  condition  by  excessive  labour  are  fed  more  abundantly, 
they  acquire  new  flesh  of  more  delicate  fibre,  and  more 
succulent,  even  if  already  somewhat  advanced  in  age : 
their  fattening  must,  however,  be  carried  to  perfection. 

A  castrated  bull  should  not  be  put  up  to  fatten  till  he 
has  lost  all  his  bull  flesh,  either  at  the  plough,  or  other 
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labour.  He  must,  therefore,  be  worked  constantly  for 
two  years.  His  flesh  will  then  be  as  good  and  succulent 
as  that  of  an  ox  castrated  while  young. 

Castrated  cows  are  rarely  seen  in  this  country.  When, 
however,  such  cows  are  made  to  work  like  oxen,  they  are 
particularly  well-adiqpted  for  fattening,  and  furnish  meat 
as  delicate  as  that  of  any  other  kind  of  cattle.  Where 
skilful  operators  are  to  be  found,  the  castration  of  young 
cows  is  considered  quite  as  safe  as  that  of  bull-calves. 
Instances  are  known  of  this  operation  having  been  per- 
formed with  perfect  success,  even  at  the  age  of  three 
years.  Among  the  heifers  brought  to  us  fix)m  the  prin- 
cipality of  Oldenburg,  we  occasionally  And  some  that  are 
castrated. 

Whoever  woidd  pursue  the  fattening  of  cattle  con- 
tinuously, will  do  well  to  dispose  of  them  habitually  to  an 
honest  and  experienced  cattle-dealer  at  such  a  price  as  to 
allow  him  a  reasonable  profit.  For  when  the  dealer 
becomes  familiar  with  the  manner  in  which  cattle  are 
fattened  on  a  particular  farm  and  the  meat  produced 
upon  it  gets  into  favour  with  retailers  or  their  cus- 
tomers, he  will  not  fail  to  avail  himself  of  the  cattle  of 
that  estabUshment,  and  even  though  the  cultivator  may 
occasionally  obtain  a  higher  price  by  taking  his  own  beasts 
to  market,  he  will  probably,  in  other  cases,  find  himself 
embarrassed  by  so  doing.  As  these  dealers  are  well 
acquainted  with  the  trade,  and  know  at  what  time  and 
under  what  circumstances  cattle  of  a  particular  degree  of 
fatness  are  most  in  request  at  certain  places,  the  cultivator 
may  often  profit  by  following  their  directions  in  the 
arrangement  of  his  system  of  fattening,  the  time  for  stall- 
ing his  cattle,  and  the  rapidity  with  which  the  most 
esteemed  degree  of  fatness  is  to  be  produced. 

An  enormous  amount  of  fat,  artificially  produced,  and 
increasing  the  weight  of  the  cattle  to  one-third  more  than 
the  ordinary  standard,  can  be  advantageous  in  particular 
cases  only ;  when,  for  instance,  a  high  price  is  set  on  that 
which  is  uncommon.  Eveiy  poimd  of  flesh  which  a  beast 
acquires  beyond  the  usual  weight  costs  perhaps  a  third 
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more  thiin  when  the  ammals  are  reified  only  to  the  degree 
of  &tnefl8  common  to  their  breed.  The  price  obtamed 
for  it  should  therefore  be  proportionably  higb«  Thi8, 
however,  cannot  be  depended  on,  miless  a  certain  d^;ree 
of  luxury  has  been  induced  in  the  choice  of  provisionB. 

The  necefisaiy  qualities  and  training  of  draught-oxen 
have  been  treated  of  in  the  first  volume  of  this  work,  and 
the  cost  of  their  maintenance. 

It  is  not  improbable  that  the  use  of  cows  for  cultivating 
land  maybe  established  and  generally  diffiised :  audi  a 
practice  would  greatly  increase  their  profit.  See  Mue 
Afmalen,  bd.  iii.,  st.  1,  s*  181,  and  tiie  following. 

SWINE. 

In  all  rural  establishments,  both  great  and  small,  the 
keeping  of  pigs  is  almost  indispensable,  because  tbe 
various  kinds  of  refuse  of  the  dairy,  kitchen,  and  garden 
can  scarcely  be  used  in  any  other  manner.  Tluis  part 
of  the  management  must,  however,  be  carefully  distin- 
guished from  the  breeding  of  swine  properly  so  called. 
It  is  impossible  to  pronounce,  in  genmtl  terms,  on  the 
advantages  or  disadvantages  of  this  last^mentioned  branch; 
the  circumstances  under  which  it  will  be  profitable  or  not 
must  be  carefully  considered  in  each  particular  case. 

If  all  things  be  properly  taken  into  account,  it  will  be 
foimd  that  the  rearing  of  swine  is  rarely  advantageous  in 
localities  where  they  must  be  fed  during  winter  on  good 
grain,  and  there  is  not  a  sufficient  supply  of  pasturage  ofr 
green  food  for  them  in  summer.  SmaU  profit  also  wSl  be 
realized  by  breeding  them  in  places  to  which  they  are 
brought  in  large  numbers  from  less  cultivated  countries, 
and  therefore  at  a  lower  price.  Equally  small  will  be  the 
profit  in  the  neighbourhood  of  hrge  towns,  where  not 
only  the  milk  as  it  comes  from  the  cows,  but  likewise  the 
reAise  of  the  dairy,  the  potatoes,  and  other  Mow  crops, 
can  be  readily  and  advantageously  turned  into  money. 

On  the  other  hand,  the  rearing  of  swine  is  profitable 
where  potatoes  and  turnips  are  grown  in  large  quantities 
for  feeding  cattle^  where  there  is  a  considerable  quantity 
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of  bad  And  U^  grain  among  the  oonii  or  where  the  pas- 
turea  are  damp  and  marshy  and  unfit  for  sheep.  This 
branoh  of  economy  will  also  be  fonnd  advantageous  in  rural 
establishments  eontaininff  large  dairies  the  rSuse  of  which 
cannot  be  more  profitabljr  employedi  or  extensiye  brew- 
eries and  distilleries,  particulany  when  there  is  no  abun- 
dant supply  of  low-pnced  ]ngs  from  other  countries,  and 
consequently  those  which  are  reared  may  be  easily  dis- 
posed of|  either  fat  or  lean.  Or  again,  where  there  is  a 
good  trade  in  salt  meat,  and  &cility  of  eiqporting  bacon 
or  hams. 

There  is,  perhaps,  no  branch  of  economy  the  profits  of 
whidi  vary  so  much  from  year  to  ^ear  as  the  rearing  of 
swine,  particularly  in  certain  countnes.  The  price  of  pigs 
is  often  reduced  by  one  half,  or  doubled,  in  the  course  of 
two  years,  on  account  of  the  rapidity  with  which  these 
animals  increase  and  diminish  in  numbers.  When  a  h^h 
price  leads  to  increased  production,  and  the  value  of  grain 
subsequently  rises,  the  markets  become  glutted  willi 
swine,  because  every  one  endeavours  to  get  rid  of  his 
surplus  stock.  The  owners  begin  to  find  out  that  the 
grain  required  for  feeding  thor  pigs  will  scarcely  be 
repaid  by  the  sale  of  them,  and  consequently  they  endea- 
vour to  get  rid  of  the  young  ones.  A  year  arter,  the 
number  of  pigs  becomes  considerably  reduced  in  all  the 
rural  estabhslunents  of  the  country,  and  the  market-price 
consequently  rises.  Every  one  then  becomes  anxious  to 
keep  pigs  for  Ins  own  domestic  use,  and  each  consumer 
endeavours  to  outbid  Us  neighbour,  so  that  frequently, 
by  the  next  year,  the  price  rises  enormously  high.  I  have 
seen  pigs  which,  two  years  before,  would  scarcely  fetch 
three  rix-dollars,  sold  for  ten  or  twelve,  without  having 
cost  much  to  the  breeder.  This  is  one  of  the  cases  in 
which  a  cultivator  may  easily  be  alarmed  by  a  rise  or  fall 
of  price,  and  allow  himself  to  be  guided  by  general  opi- 
nion without  examining  its  foundation.  He  may  thus  be 
induced  to  teJce  ftdse  steps,  and  diminish  instead  of 
increasing  the  number  of  his  pigs,  without  considering 
that  since  the  greater  number  of  breeders  are  diminishing 
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theirs,  his  own  would,  in  two  years'  time,  be  likely  to 
yield  a  large  profit.  When,  on  the  other  hand,  the  gene- 
rality of  cultivators  are  tempted  by  a  high  price,  which, 
contrary  to  all  experience,  they  imagine  must  always  con- 
tinue, to  increase  the  number  of  their  pigs,  the  more  pru- 
dent breeder  will  see  in  this  very  circumstance  a  motive 
for  diminishing  his  stock,  without,  however,  completely 
giving  up  this  branch  of  economy. 

The  breeds  of  swine  best  known  in  the  north  of  Ger- 
many, but  nevertheless  crossed  in  various  ways,  are  the 
following : — 

(a).  Moldavian,  Walachian,  andBothnian  pigs;  distin- 
gmshed  by  great  size,  dark  grey  colour,  and  very  lai^ge 
ears. 

{b).  Polish,  or,  more  properly  speaking, Podolian  pigs; 
also  very  large,  but  of  a  yellowish  colour,  and  having  a 
broad  brown  stripe  along  the  spine. 

These  two  races  furnish  very  large  pigs  for  &ttening, 
but  they  require  a  proportionally  large  quantity  of  food ; 
besides,  they  lure  not  veiy  productive;  the  sows  seldom 
have  more  than  three,  four,  or  five  young  ones  at  a  birth. 

(c).  Bavarian  pigs,  usually  marked  with  reddish-brown 
spots.  They  are  much  esteemed  for  the  smallness  of  thdr 
bone,  and  the  facility  with  which  they  fatten,  but  their 
flesh  is  considered  too  soft. 

{d).  Westphalian  pigs,  of  considerable  size  and  very 
productive;  they  bring  forth  ten  or  twelve  at  a  time. 

(e).  The  so-called  English  pigs.  I  do  not  know  whe- 
ther they  really  come  from  England,  but  the  English  cer- 
tainly pay  great  attention  to  the  management  of  swine, 
and  possess  many  different  breeds.  These  pigs  have 
longer  and  deeper  bodies  than  the  Westphalia  variety, 
but  they  require  pasturage  and  food  in  general  of  a  very 
substantial  quality. 

The  crossing  of  these  two  last-mentioned  races  is  con- 
sidered advantageous. 

(/).  The  common  German  pig.  This  breed  differs  in 
its  characters  in  different  provinces,  and  is  of  various 
colours,  white;  grey,  black,  and  spotted.     It  does  not 
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attain  the  size  of  the  preceding,  but  may  be  supported  on 
a  smaller  quantity  of  nourishment,  and  is  more  easily  fat- 
tened. This  race  might  doubtless  be  improved  within 
itself  by  the  use  of  better  nourishment,  and  the  preven- 
tion of  breeding  till  a  later  period.  But  those  who  un- 
dertake the  management  of  pigs  on  a  laiger  scale  than 
usual,  generally  seek  to  obtain  another  breed,  at  least  for 
the  sake  of  crossing  it  with  the  native  race. 

(y).  The  black,  fine-haired,  African  pig  has  lately  been 
brought  to  this  country  from  Spain,  together  with  a  flock 
of  merinos,  by  Baron  Yincke,  who  has  introduced  them 
upon  his  estates  at  Friedland.  This  variety  does  not 
grow  so  large  as  those  already  mentioned,  and  is  scarcely 
adapted  for  fattening,  but  grows  rapidly  and  keeps  up  its 
condition  even  when  poorly  fed.  It  is  therefore  very 
valuable,  both  as  a  porker  and  for  its  hams.  The  cross- 
ing of  this  breed  with  one  of  larger  size  has  produced  a 
medium  variety,  which,  as  far  as  observation  has  hitiierto 
gone,  appears  to  be  excellent  in  every  respect. 

{h).  The  Chinese  pig,  much  esteemed  in  England,  and 
introduced,  some  time  ago,  into  this  country.  It  is  dis- 
tinguished by  a  very  hollow  back,  a  belly  reaching  nearly 
to  the  ground,  quietness  of  disposition,  and  by  not  turn- 
ing up  the  ground  much.  It  aoes  not  attain  a  very  great 
size,  but  grows  fast,  and  is  much  esteemed  in  England 
as  a  porker. 

The  male  pig  is  called  a  boat;  the  female  a  9Qw;  the 
young  one,  wh&e  it  feeds  on  its  motner's  milk,  a  melange 
pig. 

The  Germans  also  make  use  of  various  words  for  de- 
noting the  age  of  pigs,  but  there  are  no  corresponding 
terms  in  other  languages. 

In  the  breeding  of  swine,  as  much  as  in  that  of  any 
other  live-stock,  it  is  important  to  pay  great  attention, 
not  only  to  the  race,  but  also  to  the  choice  of  individuals. 
The  sow  should  produce  a  great  number  of  young  ones, 
and  she  must  be  well  fed  to  enable  her  to  support  them. 
Some  sows  bring  forth  ten,  twelve,  or  even  fifteen  pigs  a.t 
a  birth,  but  eight  or  nine  is  the  usual  number,  and  sows 
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which  produce  fever  than  this  most  be  rejeoted.  It  is, 
however^  probable  that  feoondity  depends  also  on  die 
boar;  he  should  therefore  be  chosen  ftom  a  race  whkh 
multiplies  quickly. 

Good  one«year  bacon-hogs  being  much  in  request^  we 
must  do  all  we  can  to  obtain  a  breed  well  adapted  for 
producing  them.    Swine  of  sudi  a  breed  may  be  known 
by  their  long  bodies,  low  bellies,  and  short  legs.     Long 
pendulous  ears  are  usually  coupled  with  these  qualities,  and 
attract  purchasers,    If,  nowever,  as  is  often  advisable  in 
large  dairies  and  cheese^factories,  hogs  are  to  be  sold  at 
all  seasons  to  the  butchers,  greater  attention  must  be 
paid  to  quickness  of  growth  and  facility  of  gaining  flesh, 
so  that  tlie  animals  may  attain  their  mil  growth  and  be 
ready  for  killing  before  they  ere  a  year  old.    This  quality 
is  particularly  prominent  in  the  Chinese  and  African 
breeds,  but  among  our  ordinary  varieties,  hogs  are  often 
met  with  which  are  better  adapted  for  this  purpose  than 
for  producing  large  quantities  of  bacon  and  lard. 

The  boar  should  be  selected  ih>m  a  race  well  suited  to 
these  several  purposes ;  he  must  be  sound  and  free  from 
hereditary  blemishes.  He  should  be  kept  separate  till  he 
is  ^bout  a  year  old,  and  has  finished  his  growth,  other- 
wise he  will  begin  to  leap  very  early.  He  is  usually  cas- 
trated before  completing  his  third  year,  otherwise  his 
flesh  becomes  uneatable.  If,  however,  he  is  of  a  pecu- 
liarly excellent  breed,,  which  cannot  be  replaced,  his  flesh 
may  be  sacrificed  for  the  sake  of  preserving  him  for  breed* 
ing  a  few  vears  longer. 

A  boar  left  on  the  pasture,  and  at  liberty,  vnth  the 
sows,  might  suffice  for  thirty  or  forty  of  them :  but  as  he 
is  usually  shut  up,  and  allowed  to  leap  at  stated  times 
only,  so  that  the  young  ones  may  be  bom  nearly  at  the 
same  time,  it  is  usual  to  keep  one  boar  for  ten  or  twelve 
sows.  Full-grown  boars  being  often  savage,  end  difficult 
to  tame,  and  attacking  men  and  animals,  they  must  be 
deprived  of  their  tusks. 

The  sow  must  be  chosen  from  a  race  of  proper  siase  and 
shape,  sound  and  fr^  from  blemishes  and  ddfocts.    8he 
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fihould  have  at  least  twelve  teats ;  for  it  is  observed,  that 
each  pig  selects  a  teat  for  himself,  and  keeps  to  it,  so  that 
a  pig  not  having  one  belonging  to  him  would  be  starved. 
A  good  sow  should  produce  a  great  number  of  pigS;  all 
of  equal  vigour.  She  must  be  very  oareAil  of  them,  and 
not  crush  them  by  her  weight ;  above  all,  she  must  not 
be  addicted  to  eating  the  after- birth,  and  what  may  ofi;en 
follow,  her  own  young  ones.  If  a  sow  is  tainted  with 
these  bad  habits,  or  if  she  has  difficult  labours,  or  brings 
forth  dead  pigs,  she  must  be  castrated  forthwith.  It  is 
therefore  proper  to  bring  up  several  young  sows  at  once> 
so  as  to  keep  those  only  which  are  free  from  defects. 
Sows  and  boars  must  not  be  raised  from  defective 
animals. 

Sows  are  almost  always  in  heat  till  they  have  received 
the  boar :  they  get  into  this  state  even  at  the  age  of  four 
or  five  months ;  but  they  are  commonly  not  put  to  the 
boar  before  the  end  of  their  first  year.  It  is  indeed 
often  deferred  for  two  years,  when  it  is  desired  to  raise 
a  large  breed  from  one  of  middling  size. 

Sows  are  sometimes  required  to  produce  only  one, 
sometimes  two  litters  in  a  year.  When  highly  fed,  they 
may  be  covered  three  times  in  thirteen  months ;  but  this 
is  rardy  advisable.  If  two  litters  be  wanted  in  the  year, 
as  is  usually  the  case  in  establishments  where  this  branch 
of  economy  is  pursued  on  a  large  scale,  and  there  is  a 
sufficiency  of  nourishment  for  the  purpose,  the  boar  is  put 
to  the  sow  at  the  beginning  of  October  and  the  end  of 
March.  As  the  sow  goes  virith  young  from  four  mouths 
to  eighteen  weeks  (some  persons  profess  to  have  met 
with  examples  of  sows  going  for  twenty,  or  even  twenty- 
one  weeks,  and  to  have  remarked,  that  old  sows  carry 
longer  than  young  ones),  she  brings  forth  in  March  and 
August.  !But  if  she  is  to  produce  only  one  litter, 
she  should  Utter  in  April,  and  the  pigs  be  reared  on 
pasturage.  The  arrangements  to  be  made  with  relation 
to  this  matter  will  be  determined  by  the  various 
objects  contemplated,  and  the  general  circumstances 
of   the  establishment.     Sucking-pigs  bom  in  August 
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or  the  beginning  of  March  require  good  ^mnter- 
feeding.  When  the  only  object  in  rearing  swine  is  to 
turn  the  pasturage  to  account,  and  then  sell  the  young 
pigs,  it  may  be  preferable  to  have  but  one  litt^,  in  ApiiL 
Badly  arranged,  cold  sties  may  also  afford  a  reason  for 
not  having  more  than  one  litter  produced  in  a  year.  But 
when  the  management  of  swine  is  well  arranged^  and 
winter-food  abundant,  it  is  always  advantageous  to  have 
two  litters  in  the  year. 

Well  constructed  buildings  are  perhaps  of  greater 
importance  in  the  economy  of  swine  than  in  that  of  any 
other  kind  of  live-stock.  Success,  indeed,  is  mainly  de- 
pendent on  attention  to  this  poiat,  all  other  care  bein^^ 
useless  without  it.  The  pigs  should  be  separated  accord- 
ing to  age,  sex,  and  condition :  a  particular  space,  or 
stye,  is  uierefore  required  for  each  of  the  following  de- 
scriptions of  animals : 

(a).  For  pigs  just  weaned ; 

{6),  For  young  pigs,  which  might  otherwise  be  wounded 
or  himted  by  the  larger  ones ; 

(c).  For  full-grown  pigs,  comprising  the  castrated  of 
both  sexes,  sows  which  are  being  reared,  and  those  which 
have  farrowed  and  had  their  young  ones  weaned; 

(d).  Small  sties  for  each  sow  suckling  her  young ; 

(e).  Fattening-sties ; 

(/).  Sties  for  the  boars. 

In  the  construction  of  these  habitations,  care  must  be 
taken  that  the  loiimals  are  warmly  housed,  and  the  sties 
at  the  same  time  well  aired,  and  clean ;  for  though  swine 
will  roll  in  the  mire  to  refresh  themselves,  a  clean  sty  is 
nevertheless  of  pnmarv  importance  to  them :  the  piggery 
must  also  be  provided  with  every  convenience  for  winter- 
feeding  ;  and  u  the  food  is  to  be  chiefly  derived  from  a 
dairy,  brewery,  or  distillery,  the  piggery  should  communi- 
cate with  this  building.  It  shoidd  be  exposed  to  the  sun, 
and.  if  possible,  surrounded  with  ayard,  in  which  the  pigs 
may  be  allowed  to  go  out  in  separate  divisions.  Lastly, 
care  must  be  taken  to  preserve  the  dung  and  urine,  so 
that  no  manure  may  be  lost. 
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For  the  rest,  the  construction  of  piggeries  belongs  to 
rural  architecture.* 

The  sow  during  her  pregnancy  must  be  well  fed^  not  to 
excess,  but  in  the  same  manner  as  a  fattening  hog,  for  she 
will  otherwise  be  liable  to  miscarry.  Above  all,  she  must 
not  be  allowed  to  sufier  from  hunger  when  her  delivery  is 
approaching,  for  such  a  circumstance  might  induce  her  to 
eat  the  after-birth  and  her  young  ones.  It  is  well  to  be 
acquainted  with  the  day  when  conception  has  taken  place, 
because  the  time  of  delivery  may  then  be  calculated  be- 
forehand, and  the  necessary  precautions  taken.  The  sow 
must  then  be  carefully  watched :  when  she  is  likely  to 
farrow  in  the  night,  the  swineherd,  or  the  female  servant 
who  looks  after  the  pigs,  should  sit  up  with  her.  It  is 
always  best  to  give  a  separate  sty  to  each  sow ;  or  at 
most,  to  leave  tc^ether  only  two  which  are  accustomed  to 
one  another ;  otherwise  the  young  ones  will  be  in  danger 
of  being  crushed. 

The  sow  must  be  supplied  with  good  litter ;  but  not  in 
veiy  great  quantity,  for  the  pigs  might  bury  themselves  in 
it,  and  be  crushed  to  death,  without  any  fault  on  the  part 
of  the  mother.f  The  young  ones,  as  they  are  bom,  must 
be  taken  away,  and  collected  together,  until  the  delivery 
is  over,  and  the  after-birth  has  come  away ;  this  precau- 
tion is  necessary,  to  obviate  the  risk  of  their  being  crushed 
by  the  mother  by  creeping  under  her  belly,  while  she  is 
suffering  the  pains  of  labour. 

A  quarter  of  an  hour  after  delivery,  or  even  while  the 
sow  is  ridding  herself  of  the  after-birth,  the  swineherd 
endeavours,  by  gently  scratching  her  belly  and  teats,  to 
induce  her  to  lie  down,  and  then  he  puts  the  young  ones 
near  her.  It  has  been  observed  that  each  sucking  pig 
has  its  own  peculiar  teat,  and  does  not  willingly  go  to 
another ;  ana  likewise,  that  the  fore  teats  almost  always 
yield  more  milk  than  the  hinder  ones,  for  the  pigs  which 

*  A  description  of  this  branch  of  arcbitectnre  will  be  found  in  Qilly — 
''  Anweisung  zarlandwirthschaflllchen  Baokanst  Herausyeeben  von  Friederici," 
Bd.  i.  Abtb.  2,  s.  12,  u.  f.  A. 

t  For  this  reason,  the  straw  put  under  the  sow  should  be  more  or  less 
cut.— Fbbvch  Tbanb* 
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suck  at  the  former  become  lai^r  than  the  rest.  The 
smallest  pigs  are  therefore  put  to  the  fore  teats^  so  that 
they  may  attain  as  great  a  size  as  the  rest. 

When  several  sows  farrow  at  once,  and  one  of  them 
has  but  a  small  number  of  pigs,  she  may  be  made  to 
suckle  some  of  the  young  ones  belongmg  to  those  whidi 
have  produced  too  many.  They  must,  however,  be  put 
to  her  before  she  gets  up,  that  she  may  not  be  aware  of  it 
The  number  of  young  ones  often  exceeds  that  of  the 
teats :  in  such  a  case,  if  recourse  cannot  be  had  to  the 
method  just  spoken  of,  the  smallest  pigs  must  be  killed, 
that  they  may  be  eaten  as  sucking  pigs  by  those  who  like 
that  dish. 

Sows,  at  their  first  farrowing,  usually  produce  but  few 
young  ones ;  a  sow  which  brings  forth  a  great  number  the 
first  time  is  highly  valued.  An  old  sow  which  brings  forth 
fewer  than  eight  pigs  at  a  birth  is  not  worth  much. 
Those  which  have  very  low  bellies,  reaching  almost  to  the 
ground,  usually  produce  but  few  pigs  in  comparison  with 
the  number  which  might  be  expected  bom  them. 

As  soon  as  the  sow  has  feirowed,  water  containing 
ground  barley  is  given  to  her:  she  must  be  well  fed 
while  suckling,  that  she  may  give  plenty  of  milk.  She 
may  be  fed  upon  sour  milk  and  ground  biEffley,  bran,  and 
oil-cakes  well  soaked  in  water:  all  extraordinary  diet 
likely  to  bring  on  diarrhoea,  either  in  the  mother  or  the 
young  ones,  must  be  avoided.  Good  dry  litter  must  be 
given  to  her,  and  often  changed ;  the  quantity,  however, 
must  not  be  very  great,  for  fear  of  the  young  ones  hiding 
themselves  in  it. 

Young  pigs  are  often  castrated  at  the  age  of  two-and- 
a-half  or  three  weeks ;  but  they  then  grow  up  weaker, 
smaller,  and  higher  on  the  legs,  than  those  upon  which 
the  operation  is  not  performed  till  they  are  six  months 
old.  It  is,  however,  less  dancerous  when  performed 
early ;  if  it  be  deferred,  the  mtues  and  females  must  be 
separated,  both  in  the  sty  and  on  the  pasture,  till  they 
have  been  subjected  to  it. 

Cruel  mistakes  are  often  committed  in  castrating :  these 
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must  be  carefdlly  guarded  against,  especially  in  places 
where  the  castrators  of  pigs  are  licensed.  Aimnals 
of  both  sexes  are  sometimes  imperfectly  castrated: 
the  eflfect  of  this  treatment  is  certainly  to  unfit  them 
for  breeding ;  but  they  nevertheless  retam  the  desire  of 
copulation,  and  not  only  become  heated  themselyes,  but 
derange  the  whole  herd. 

When  pigs  are  to  be  castrated,  they  should  for  four 
and  twenty  hours  previously  be  supplied  with  food  in 
moderate  quantity,  and  such  as  will  not  swell  in  the  sto** 
mach.  Great  care  must  be  taken  in  choosing  the  animals 
to  be  retained  for  breeding. 

The  pigs,  after  castration,  must  be  left  quiet,  and  fed 
on  clear  wash,  made  of  Unseed-cake  and  sour  milk,  till 
they  get  well. 

It  is  not  difficult  to  wean  pigs,  because  they  begin  to 
eat  as  soon  as  they  are  a  fortnight  old.  Separate  troughs, 
lower  and  shallower  than  the  rest,  are  provided  for  the 
young  pigs,  unless  they  are  intended  to  eat  out  of  the 
same  trough  with  the  old  ones. 

Each  sty  should  have  a  separate  egress  into  the  pig 
yard,  so  that  the  old  and  young  pigs  may  easily  be  let 
out,  and  supplied  with  fresh  water. 

When  the  young  ones  have  sucked  for  four  weeks,  the 
sow  is  let  out  without  them,  and  th^  without  the  sow 
alternately,  the  young  pigs,  however,  only  in  fine  wea- 
ther ;  in  this  manner  they  get  accustomed  to  dispense 
with  one  another's  society.  The  mother  is  also  scantily 
fed,  that  her  milk  may  diminish,  and  she  may  repulse  her 
young  ones. 

Finally,  the  pigs  are  fed  with  a  little  barley,  to  accustom 
them  to  hard  food,  and  sharpen  their  teeth,  as  it  is  said. 

Weaned  pigs  are  at  first  supplied  with  five  meals  per 
day ;  when  they  have  attained  the  age  of  six  weeks  this 
number  is  reduced  to  four ;  after  nine  weeks  they  are  fed 
but  three  times  per  day  like  other  pigs. 

They  are  easily  accustomed  to  take  their  food  cold ; 
this  is  for  the  most  p^  advantageous,  as  warm  food 
might  injure  them.    When  they  do  not  eat  all  the  fiood 

8  c  2 
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in  their  trough,  the  remainder  must  be  taken  away  and 
the  trough  well  cleaned.  A  fresh  supply  most  ihen  be 
given  to  them,  but  in  smaller  quantity. 

Sour  milk  is  undoubtedly  the  best  and  most  whole- 
some nourishment  for  young  pigs.  When  there  is  no 
market  for  cheese,  the  most  profitable  mode  of  dis- 
posing of  the  skimmed  milk  is  often  to  give  it  to  these 
animals.  A  pig  eighteen  weeks  old  fed  on  a  sufficieDt 
quantity  of  sour  miUk,  will  be  larger  than  one  a  year  dd 
fed  in  a  different  manner. 

After  having  attained  the  age  of  nine  weeks,  the 
yoimg  pigs  must  be  accustomed  to  the  same  food  as  the 
old  ones,  without  however  being  left  in  the  same  sty 
with  them.  If  they  have  not  been  castrated  while  suck- 
ing, the  sexes  must  be  separated  till  that  operation  has 
b^n  performed.  The  weakest  of  the  young  pigs  must, 
if  possible,  be  kept  apart,  for  the  others  bite  and  keep 
them  from  their  food,  and  thus  their  growth  is  stopped. 

Tn  summer  swine  are  fed  either  on  pasturage  or  in  the 
sty. 

In  well  cultivated  countries  it  will  rarely  be  advan* 
tageous  to  have  grass  land  fed  off  by  pigs ;  but  in  loca- 
lities where  there  are  hollows  covered  with  sour  grasses, 
marshy  spots,  cold,  and  covered  with  bushes,  and  a  great 
many  ponds ;  or  where  snails  are  numerous,  and  the 
ground  contains  a  large  number  of  worms  and  roots 
which  are  agreeable  to  these  animals,  there  is  no  better 
mode  of  turning  the  pasturage  to  account.  Success  is, 
however,  mainly  dependent  on  the  employment  of  a  good 
swine-herd,  who  will  take  care  to  select  a  proper  spot  for 
the  animals  at  each  moment  of  the  day,  and  for  eveiy 
change  of  temperature.  At  noon  they  must  be  sheltered 
from  the  sun,  and  taken  home,  if  no  shelter  can  be  found 
in  the  fields. ' :  The  first  pastiu^e  on  the  stubble  cannot 
be  consumed  in  any  manner  more  advantageously  than 
by  pigs,  because  they  avail  themselves  of  the  seed  which 
has  fallen  on  the  ground.  Moreover,  they  crop  the 
plants  which  they  find,  and  tear  up  roots  not  easuy  de- 
stroyed by  the  plough — ^the  Hum  fukoHa^  for  example. 
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which  cannot  well  be  destroyed  by  any  other  means. 
They  almost  clear  the  soil  of  insects,  worms,  and  mice. 
Where  root-crops  are  cultivated,  they  also  find  abmidant 
nourishment  on  the  field  after  the  crop  has  been  taken  : 
there  is  no  better  way  of  disposing  of  the  residue. 

But  when  pasturage  is  scanty,  they  always  require  a 
little  additional  food  at  night  and  morning. 

In  establishments  possessing  large  dairies,  swine  are 
house-fed  during  summer.  Tlus  method  affords  a  means 
of  disposing  of  the  sour  milk,  as  well  as  of  kitchen  and 
garden  refuse,  tailing  com,  and  similar  matters,  which 
for  this  purpose  are  mixed,  and  allowed  to  turn  slightly 
sour.  But  the  best  nourishment  for  house-fed  pigs  in 
summer  consists  of  green  lucerne  given  to  them  just  as  it  is 
mown,  or  chopped  and  mixed  with  whey,  or  slightly 
sour  ixnjk.  But  pigs  thus  fed  must  have  ttxe  range  of  a 
spacious  yard,  in  which  they  can  find  clean  water,  or  they 
must  be  taken  to  a  place  where  water  is  at  hand  for  them 
to  drink  and  bathe  in. 

The  feeding  of  pigs  in  winter  may  be  found  advanta- 
geous either  in  breweries,  distilleries,  and  large  dairies, 
or  where  root-crops  are  cultivated  in  large  quantities. 
In  large  dairies  the  greatest  deficiency  of  food  usually 
occurs  at  the  beginning  of  winter.  The  pigs  may  then 
be  fed  on  sour  milk  mixed  with  water;  and  supple- 
mentary food  may  be  found  in  kitchen  refuse, 
bran,  mill-dust,  siftings,  and  the  seeds  of  weeds  which 
have  been  separated  from  the  com ;  these  are  given  to 
the  pigs  either  ground  or  soaked  in  warm  water.  If  cows 
begin  to  calve  at  a  time  when  scarcely  any  cheese  is 
made,  a  portion  of  the  milk  may  be  disposed  of  in  this 
manner.  Moreover,  when  fallow  crops  are  cultivated, 
there  can  be  no  deficiency  of  winter  food,  particularly 
when  advantage  is  taken  of  the  several  kinds  of  refuse 
just  mentioned. 

Good  grain  is  usually  too  dear  to  be  given  to  pigs. 
These  animals  must,  however,  be  well  fed,  or  they  will 
yield  no  return.  By  good  feeding  a  first  year's  pig  may 
be  raised  to  the  value  of  one  which  is  two  years  old ; 
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and  we  have  only  to  consider  fariher,  whether  it  is  advan- 
tageous to  give  in  one  year  the  quantity  of  food  whidi 
would  suffice  for  two. 

In  arranging  his  system  for  the  breeding  and  fattening 
of  pigs,  the  cdtivator  should  determine  beforehand  what 
breed  he  can  most  easily  dispose  of  in  his  own  country, 
and  what  market  he  will  be  Hkely  to  find  for  each 
variety.    The  following  kinds  may  be  disposed  of: — 

(a).  Weaned  pigs,  in  countries  wh@!e  tliere  are  a  great 
many  small  cultivators  and  gardeners  who  keep  a  cow, 
and  can  send  their  pigs  to  grass. 

(d).  After  harvest  pigs,  which  have  attained  half  their 
growth,  or  are  less  than  a  year  old,  may  be  sold  to  per- 
sons who  fatten  a  pair  of  these  animals  mr  their  own  use, 
and  prefer  those  of  middlmg  size,  because  they  are 
cheaper. 

(c).  Full-grown  pigs,  either  to  brewers  and  bran<fy  dis- 
tillers in  towns,  or  to  establishments  which  have  a  large 
quantity  of  refiise,  or  can  procure  it  in  their  own  neigh- 
bourhood ;  or  generally  to  all  those  who  do  not  ooncem 
themselves  wiw  the  breeding  of  swine,  but  yet  possess 
the  means  of  fattening  them. 

(d).  Half-fattened  pigs,  to  pork-butchers  at  all  sea- 
sons. 

(e).  Pigs  completely  fattened  to  household  establish- 
ments, both  in  town  and  country,  at  Christmas. 

In  farming  establishments  for  the  breeding  and  fatten- 
ing of  swine,  great  additional  security  is  obtained  by  de- 
termining beforehand  which  of  the  five  preceding  classes, 
and  how  many  of  each  class,  are  to  be  maintained  and 
sold.  These  pigs  must  then  be  sold  at  the  price  which 
they  will  fetch.  By  keeping  the  young  ones  longer  than 
is  consistent  with  the  system  of  the  establishment  because 
we  are  dissatisfied  with  the  price  offered  to  us,  we  shall 
most  likely  be  embarrassed  for  want  of  food,  and 
ultimately  obliged  to  sell  them  at  a  still  lower  rate.  In- 
deed, fanners,  after  keeping  their  pigs  for  a  long  time 
under  these  circumstances,  have  often  been  compdled  to 
send  them  to  market.     It  is  doubtless  unpleasant,  after 
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having  obtained  the  price  of  three  rix-doUars  for  weaned 
pigs  in  one  year,  to  be  obliged  to  sell  them  for  eight 
groschen  in  the  next,  a  circumstance  which  I  have  known 
to  occur  several  times ;  but  we  must,  nevertheless,  make 
up  our  minds  to  the  loss,  if  the  general  plan  of  our  esta- 
blishment require  it. 

When  sucking  pigs  are  not  sold,  matters  are  usually 
arranged  so  that  the  young  ones  bom  in  spring  may  be 
kept  either  for  breeding  or  for  fattening  in  the  following 
autumn ;  and  those  bom  in  April,  to  be  sold  for  fiGtttening 
when  they  are  a  year  old. 

Full-grown  pigs  are  the  best  adapted  for  fattening.  A 
pig  of  good  breed,  and  weU  fed,  may  reach  his  fiill  growth 
in  a  year.  But,  generally  speaking,  they  do  not  arrive  at 
this  stage  till  two  or  even  three  years  old.  It  is  common 
in  England,  though  not  in  this  country,  to  feed  pigs  in 
summer  on  fodder-plants,  such  as  clover,  luceme,  tares, 
buck-wheat,  and  spurrey.  For  this  purpose,  the  pigs  are 
either  turned  into  the  fields,  or  fed  in  the  sty  or 
in  permanent  enclosures.  The  green-meat  just  spoken  of 
is  cut  up  like  cabbages,  and  mixed  with  various  kinds  of 
refuse  proper  for  feeding  pigs :  the  whole  is  then  placed 
in  large  walled  reservoirs,  salted,  pressed,  and  left  to  turn 
sour.    The  pigs  are  fed  on  it  in  autumn,  and  get  very  fat. 

In  large  dairies  milk  may  be  used  for  feeding  pigs, 
even  if  they  are  not  bred  on  the  farm.  These 
animals  are  fed  either  on  sour  milk  or  whey:  many 
farmers  are  of  opinion,  that  the  former  may  be  used 
for  this  purpose  more  profitably  than  for  makmg  cheese. 
It  is  certain  that  pigs  fed  in  tins  manner  soon  attain  con- 
siderable weight,  provided  that  towards  the  end  of  the 
fattening  a  httle  ground  barley  is  put  into  the  diluted 
milk  to  thicken  it.  The  flesh  of  these  pigs  is  excellent. 
But  when  the  fattening  has  been  begun  in  this  manner,  it 
must  be  continued ;  for  aU  other  kinds  of  food  would  di- 
minish instead  of  increasing  the  weight  of  the  animals. 
Ground  com  can  be  used  only  as  a  supplementary  ali- 
ment. 

When  large  quantities  of  root-crops  are  raised,  they 
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may  often  be  very  profitably  used  for  fattening  swine. 
At  the  present  day,  potatoes  are  most  commonly  used 
for  this  purpose ;  th^  are  usually  steamed,  mash^,  and 
mixed  with  water,  rigs  will  readily  eat  raw  potatoes  for 
a  short  time,  and  in  moderate  quantity ;  but  soon  take  a 
dislike  to  them  when  fattening.  When  the  fattening  is 
nearly  finished,  a  little  ground  com  is  added  to  the  pota- 
toes to  complete  it.  Some  persons  think  carrots  better 
than  potatoes  for  fattening ;  pigs  willingly  eat  them  raw, 
and  thrive  well  upon  them.  The  flesh  of  hogs  thus  fed 
is  said  to  be  particularly  firm. 

If  pigs  are  to  be  fattened  entirely  on  the  refuse  of  the 
brewery,  it  must  be  given  to  them  in  very  large  quanti- 
ties. They  gain  flesh  rapidly  at  first,  but  do  not  become 
good  bacon-hogs  unless  supplied  with  more  substantial 
mod  towards  the  end  of  the  fattening.  This  refuse  is  of 
better  quality  when  small-beer  is  not  extracted  firom  it. 
It  must  be  kept  \mder  water  to  prevent  it  from  heating. 

The  refuse  of  the  brandy-distillery  is  more  substantial, 
and  better  adapted  for  fattening,  than  that  of  the  brew- 
house.  Accordmg  to  NeuenhaAn,  eight  Nordhausen  schef- 
fels  (equal  to  about  six  of  Berlin),  used  daily  in  the  still, 
will  supply  food  for  fifty  hogs :  this  author  remarks,  how- 
ever, that  it  is  better  to  keep  below  than  above  the  full 
number,  the  loss  occasioned  by  leaving  a  portion  un- 
consumed  not  being  nearly  so  great  as  ^at  which  arises 
from  a  deficiency  in  the  supply.  At  first  this  refiise 
must  be  mixed  with  water,  as  the  hogs  will  other- 
wise refuse  it ;  in  fact,  it  makes  them  giddy  and  unable 
to  keep  their  feet ;  afterwards,  the  quantity  of  the  food  is 
gradually  increased,  till  they  are  completely  accustomed 
to  it.  Neuenhahn  says  that  the  refuse  of  the  brandy-dis- 
tillery cannot  be  given  to  the  pigs  too  warm,  or  too  soon 
after  its  removal  from  the  still ;  and  that  it  never  makes 
them  hot ;  but  on  the  contrary,  when  allowed  to  get  cold 
and  stale,  it  is  rather  injurious  than  beneficial  to  them. 
On  the  other  hand,  I  have  been  assured  by  many  experi- 
enced distillers  who  fatten  large  numbers  of  hogs,  that  it 
requires  great  attention,  and  the  employment  of  a  man  on 
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whose  care  we  can  rely,  to  prevent  the  reftise  being  given 
to  the  animals  while  too  warm^  for  it  then  injures  and  re« 
tards  them  to  a  great  extent.  It  must  be  given  some- 
times thick,  sometimes  thinned  with  water,  in  order  to 
keep  up  the  appetite  of  the  animals. 

The  residue  of  the  manufactureof  starch,  the  products  of 
the  various  washings  which  this  preparation  involves,  and 
the  refuse  of  wheat,  are  far  superior  to  brewers'  and 
distillers'  refuse.  Hogs  fed  upon  these  articles  fatten 
more  quicUy,  produce  firmer  flesh,  more  substantial  bacon, 
and  a  greater  quantity  of  lard.  At  first  the  animals  eat 
these  matters  with  great  avidity,  and  often  to  excess ;  in 
that  case,  they  refiise  them  after  a  time.  The  quantity 
must  therefore  be  carefully  regulated,  and  the  trougli^ 
kept  very  clean.  If  this  mode  of  feeding  t)e  used  alter- 
nately  with  one  of  a  different  nature,  the  fattening  will  be 
effected  with  greater  certainty.  The  quantity  of  this  re- 
fuse collected  at  once  is  often  greater  than  can  be  con- 
sumed at  the  time :  it  is  difficult  to  preserve,  because  its 
animal  portions  soon  putrefy.  The  only  mode  of  preser- 
vation is  to  dry  it,  make  it  into  cakes,  and  bake  it. 

Corn-feeding  cannot  be  really  advantageous,  excepting 
in  a  limited  number  of  cases.  It  is,  however,  frequently 
resorted  to,  and  in  various  ways.  According  to  observa- 
tions of  the  Englisli,  a  good  hog  increases  in  flesh  from 
9  to  10  lbs.  for  every  bushel  of  grain,  half  barley,  half 
peas,  that  he  eats;  or  from  14  to  15  lbs.  per  Berlin- 
Bcheffel ;  hence  we  may  calculate  how  far  corn-fattening 
can  be  profitable.  Grain  is  given  to  pigs  in  the  following 
ways : 

(a).  Crude  and  dry.  The  animals  chew  and  bruise  it 
very  well :  but  they  must  be  well  supplied  with  water. 
Pigs  have  sometimes  had  their  stomachs  burst  after  eating 
to  excess  of  this  food ;  it  must  therefore  be  given  with 
great  caution. 

{6).  Grain  soaked  in  water  cannot  well  be  injurious ; 
but  it  has  been  often  remarked,  that  swine  will  not  eat 
much  of  this  food.  If  it  can  be  dried  again,  after  ger- 
minating, or  m^de  into  malt,  it  will  be  improved.   It  may 
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ako  be  left  to  turn  sour,  and  will  then  be  more  uflcfol  and 
agreeable  to  the  animals. 

(c).  Grain  burst,  by  boiling,  is  particularly  useful  for 
fstt^iing :  this  method  saves  the  exp^ise  which  would 
otherwise  be  requisite  for  grinding  the  com :  it  will  not, 
however,  effect  any  saving,  miless  fuel  be  cheaper. 

(d).  Ground  com  is,  however,  the  best  and  most  trust- 
worthy food.  Swine  are  rarely  cloyed  with  it  when  jhto- 
perly  given  to  them.  It  should  be  soaked  in  water  some 
time  before,  then  mixed  with  a  larger  quantity  of  water, 
and  well  mashed,  so  that  none  of  it  may  remain  in  lumps, 
for  that  would  probably  bring  on  indigestion  and  other 
disorders.  The  com  should  not  be  soaked  in  boiling,  but 
in  tepid  or  cold  water.  When  pigs  are  fed  on  ground 
com,  it  is  usual  to  give  them  towards  evening  a  Uttle  grain 
in  its  natural  state ;  this  is  said  to  keep  up  tiheir  appetite. 

Of  grain,  properly  so  called,  barley  is  by  most 
persons  considered  as  the  most  advantageous  for  swine ; 
others  prefer  oats ;  but  pulse,  such  as  peas,  tares,  and 
beans,  are  much  more  efficacious ;  only  when  pigs  are  to 
be  fattened  on  them,  they  must  not  previously  be  fed 
ground  barley  alone,  for  they  will  then  refuse  the 
pulse.  If  the  latter  are  to  be  afterwards  given  alone, 
small  quantities  of  them  must  fix)m  the  beginning  be 
mixed  with  the  barley ;  but  pigs  not  yet  accustomed  to 
barley  willingly  eat  pulse,  whether  hard,  soaked,  boiled, 
or  ground.  According  to  experiments  made  in  England, 
pulse,  especially  peas,  fatten  much  more  easily,  and  are 
more  agreeable  to  swine  when  slightly  sour. 

In  general,  fattening  with  sour  dough  is  commonly  ex- 
tolled as  cheaper  and  quicker  than  that  produced  by  grain. 
Ground  com,  or  coarse  meal,  is  mixed  with  warm  wat^ 
in  a  pail,  and  made  into  a  paste ;  yeast  is  then  added,  and 
the  whole  kept  at  a  somewhat  high  temperature :  in 
twelve  hours  it  becomes  sour.  A  portion  of  this  sour 
dough  is  then  mixed  with  water,  to  form  a  thick  mash  for 
the  pigs.  When  the  dough  is  nearly  finished,  a  fresh 
portion  of  meal  or  ground  com  is  added  to  the  remainder. 
This  mash;  made  of  sour  dough;  is  much  relished  by  the 
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{»gs ;  it  is  likewise  wholesome  and  refreshing  to  them. 
But  when  given  alonei  it  serves  only  to  fill  them  up :  it 
causes  them  to  gain  rapidly  in  flesh ;  but  the  meat  is 
light  and  flabby,  and  the  quantify  of  lard  and  baoon 
small.  It  ia  better,  therefore,  to  add  to  it  ev^  day  a 
quantity  of  unground  grain,  especially  peas. 

Some  persons  profess  to  have  been  wonderfully  suc- 
cessful in  fattening  their  pigs  on  bread.  The  bread  for 
this  purpose  is  made  of  coarse  barley  or  rye  flour;  it  is 
cat  into  pieces,  dried  in  the  oven,  then  soaked  in  water, 
and  given  iu  the  form  of  a  thick  mash.  When  soaked  in 
sour  milk  or  whey  instead  of  water,  it  is  said  to  surpass 
all  other  kinds  of  food  in  the  quichiess  and  efficacy  with 
which  it  fattens. 

I  consider  maize  as  superior  to  all  other  kinds  of  grain 
for  fattening.  It  produces  very  solid  flesh,  and  gives 
firmness  to  the  bacon.  Swine  are  very  fond  of  it.  With 
us  it  is  seldom  used  excepting  to  complete  the  fattening, 
each  pig  being  supplied  night  and  morning  with  a  handml 
or  so  of  maize-seed :  the  quantity  of  fat  is  thereby  greatly 
increased.  Whole  ears  of  maize  may,  however,  be  thrown 
to  the  pigs:  they  know  very  well  how  to  extract  the  seed. 
This  practice  is  v^  general  in  Hungary,  where  large 
numbers  of  Moldavian  pigs  are  thus  brought  to  the  highest 
state  of  fatness,  and  afterwards  sold  in  Vieuna. 

In  fattemng  pigs,  the  following  rules  must  also  be  ob- 
served: 

These  animals  are  more  inclined  than  any  others  to 
over-eat  themselves,  and  then  they  are  much  retarded. 
Hence^  it  is  always  better,  if  one  extreme  must  be  incurred, 
to  give  them  too  httle  than  too  much.  If  they  are  attacked 
with  indigestion,  they  must  be  kept  without  food  for  four^ 
and-twenty  hours,  and  then  a  few  handfuls  of  unground 
com  with  a  little  salt  must  be  given  to  them  six  hours 
before  resuming  the  ordinary  food. 

Swine  eat  a  great  deal  when  first  put  to  fatten,  but 
much  less  when  fat.  The  most  nutritious  and  substan- 
tial food  is  therefore  commonly  reserved  for  the  end  of 
the  process.    Many  faxmers;  however^  particularly  in 
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En^and,  think  that  these  animals  should  at  first  be  sap- 
pU^  with  very  substantial  food  in  order  to  increase  their 
vital  enei^es,  then  with  a  larger  quantity  of  some  less 
nutritious  kind  of  aliment,  and,  finally,  with  that  in  w hidi 
the  nutritive  power  is  most  concentrated. 

It  has  generally  been  found  useful  to  give  pigs,  £rom 
time  to  time,  half  an  ounce  of  pounded  antimony,  either 
upon  their  solid  food  or  in  sour  milk.  This  medicine  not 
only  maintains  their  appetite  and  facilitates  digestion,  but 
also  preserves  them  from  leprosy.  It  may  be  given  eveiy 
week  or  fortnight,  especially  when  the  pigs  appear  dull 
and  lose  their  appetite. 

The  space  in  which  pigs  are  shut  up  should  be  rather 
small:  they  vrill  be  more  quiet  and  peaceable  in  conse- 
quence. If,  however,  there  should  be  among  them  one 
that  is  weak,  sickly,  and  illtreated  by  the  rest,  he  must 
be  immediately  removed  horn  them,  or  they  will  kill  him. 
When  pigs  are  hungiy,  they  are  apt  to  bite  one  another; 
but  when  well  fed,  they  are  quiet  enough.  It  is  best, 
however,  to  divide  the  troughs  into  separate  portions, 
placing  before  each  a  board  vrith  notches  in  it  just  large 
enough  for  a  pig  to  put  his  head  through. 

The  strictest  regularity  should  also  be  observed  in  the 
hours  of  feeding. 

It  is  of  great  importance  to  keep  pigs  as  dean  as  pos- 
sible,  and  give  them  dry  litter.  Bathing  twice  a  week 
accelerates  their  fattening  and  makes  them  more  quiet. 

It  only  remains  to  speak  of  fattening  in  the  woods. 
Swine  thus  fed  never  attain  the  highest  degree  of  fatness; 
acorns,  however,  make  their  flesh  and  bacon  very  firm ; 
beech-mast,  on  the  contrary,  produces  flabby  muscle  and 
unsound  fat,  which  runs  when  heated. 

Swine  should  be  kept  in  the  woods  day  and  night,  and 
be  provided  with  proper  covering  or  shelter.  If  brought 
home  at  night,  or  at  liberty  to  return,  they  get  heated 
and  lose  all  that  they  liave  gained  in  the  day.  Fattening 
in  the  woods  is  doubtless  the  cheapest  of  all  methods,  but 
there  is  not  always  a  suflicient  quantity  of  food.  If  the 
pigs  do  not  quickly  arrive  at  a  certain  degree  of  fatness, 
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they  derive  but  small  advantage  from  this  mode  of  feed- 
ing, for  want  of  rest  and  warmth. 

When  pigs  are  accustomed  to  pasturage,  that  of  the 
woods  is  always  preferred  by  them.  It  is  indis* 
pensable,  however,  that  they  have  a  proper  supply  of 
water. 

SHEEP. 

The  management  of  sheep  has  sometimes  been  too  much 
decried,  sometimes  too  much  extolled,  in  comparison  with 
that  of  other  domestic  animals.  Leaving  out  of  conside- 
ration those  peculiarities  of  situation  which  must  always 
affect  the  profit  to  be  derived  from  one  species  or  the 
other,  it  will  be  found  that  their  profit  has  always  been  in 
a  great  measure  determined  by  circumstances,  and  the 
mercantile  circumstances  resultuig  from  them.  Farther, 
it  is  undeniable  that  the  particular  care  and  attention 
devoted  to  one  kind  of  live-stock  or  another,  have  also 
greatly  contributed  to  the  profit  derived  from  it.  It  is 
generally  acknowledged  that  cattle  of  any  kind,  when 
well  fed  and  looked  after,  repay  much  more  fully  the 
judicious  outlay  incurred  for  their  maintenance,  than  ill- 
kept  animals  repay  the  niggardly  expenditure  which  the 
owner  is  obliged  to  bestow  upon  them.  Profit  is  derived 
only  fit)m  the  excess  above  that  which  is  absolutely  neces- 
sary ;  the  quantity  of  nourishment  which  just  keeps  an 
animal  alive,  is,  to  a  certain  extent,  lost.  It  is  for  this 
reason  that  the  flocks  of  sheep,  formerly  so  badly  fed, 
yielded  no  profit ;  and  that,  in  the  opinion  of  most  far- 
mers, fodder  and  pasturage,  notwithstanding  their  trifling 
value,  were  absolutely  lost  upon  these  animals,  whi(£ 
consequently  owed  their  preservation  to  nothing  but  the 
urgent  demand  for  the  manure  obtained  by  folding  them 
on  the  land.  But  when  attention  was  aroused  to  the 
profit  yielded  by  improved  sheep,  and  greater  care  and 
better  food  were  bestowed  upon  them,  larger  returns 
wete  soon  obtained,  while,  at  the  same  time,  the  breed 
was  improved.  The  profit  derived  from  sheep  then 
became  so  great,  that  they  were  soon  more  highly  prized 
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than  homed  cattle  and  the  daiiy,  which,  in  facfc^  -were 
decried.  Unfortimately,  there  were  but  few  rural  esta- 
blishments capable  of  properly  maintaining  these  two 
kinds  of  live-stock  at  once ;  so  that  one  was  snre  to 
soffer  by  the  preference  given  to  the  other,  and  the  breed 
declined  more  and  more. 

Commercial  circumstances,  which  themselves  depend 
on  politics,  have  for  some  years  favoured  the  rearing  of 
sheep,  by  raising  considerably  the  price  of  wool.    Hence, 
throughout  almost  all  Emx)pe,  animals  of  this  kind  sre 
more   highly  prized  by  formers  than    homed  cattle; 
and  though  this  high  estimation  has  been  exdted  by 
the  merino  breed  alone,  it  nevertheless  exerts  more  or 
less  influence  on  the  ordinary  races,  and  causes  them  to 
rise  in  price. 

It  is  almost  universally  admitted  that  ten  sheep  cost  as 
much  as  one  cow,  whether  pastured  or  stall-fed.  This 
proportion  was  originally  based  on  the  kinds  of  sheep 
and  cows  maintained  in  the  north  of  Gfermany,  both  ot 
which  were  in  the  most  nuserable  state.  QRie  same 
proportion  seems,  however,  to  hold  good  when  both  races 
are  improved  togeth^,  for  good  sheep  as  well  as  good 
cows  require  twice  as  much  food  as  bad  ones,  whether  at 
pasturase  or  in  the  stall.  Even  if  the  quantity  of  food 
USId  by  sheep  does  increase  with  ^e  implement 
of  the  breed  at  the  same  rate  as  with  cows,  the  proportion 
is  nevertheless  kept  up  by  accessoiy  expenses  mA  addi- 
tional  nsk. 

If,  then,  in  localities  where  these  two  species  of  live- 
stock can  be  equally  well  maintained,  it  be  asked,  **  Which 
kind  ought  the  farmer  to  increase  or  diminish,  to  the 
detriment  of  the  one  or  the  advantage  of  the  other?''  the 
question  will  usualhr  be  answered  by  the  reply  given  to 
the  following :  "  Which  will  yield  the  greater  profit,  ten 
sheep  or  one  cow  ?"  This  question  cannot  be  answered 
in  general  terms,  but  is  easily  resolved  in  each  particular 
case,  even  by  a  very  superficial  calculation.  Among  other 
considerations,  temporary  occurrences  have  at  the  present 
day  considerable  infiuence  on  this  matter ;  their  indica* 
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tions  must,  undoubtedly,  be  attended  to,  though  not  to 
such  an  extent  as  to  preclude  the  possibility  of  altering 
the  proportions  between  our  several  kinds  of  live-stock 
according  to  the  manner  which  circumstances  may  render 
advisable. 

The  proportion  which  for  the  last  ten  years  has  sub- 
sisted between  the  price  of  meat  and  butter  on  the  one 
hand,  and  that  of  wool  on  the  other,  though  both  have 
been  very  high,  has  decidedly  given  the  advantage  to 
the  sheep  over  the  dairy,  when  both  sheep  and 
homed  cattle  have  been  fed  upon  pastures  equally 
well  adapted  to  either.  But  this  is  not  the  case  when 
cows  are  stall-fed,  for  this  mode  of  feeding  saves  so  large 
an  extent  of  ground,  which  must  otherwise  be  used  for 
pasturage,  that  the  equality  in  the  net  produce  of  the 
soil  is  re-established  by  it.  But  though  stall-feeding, 
which  is  much  better  adapted  for  homed  cattle  than  for 
sheep,  should  even  strike  the  balance  in  favour  of  the 
former,  it  would  still  not  follow  that,  under  existing  cir- 
cumstances, the  number  of  sheep  should  be  diminished ; 
on  the  contrary,  it  ought  rather  to  be  increased,  because 
the  stall-feeding  of  homed  cattle  saves  a  quantity  of  pas- 
turage which  cannot  be  tumed  to  account  in  any  other 
manner. 

An  acquaintance  with  the  various  and  beautiful  breeds 
of  sheep  to  be  found  in  various  parts  of  the  world  is  an 
interesting  subject  of  natural  history,  but  does  not  be- 
long to  the  science  of  agriculture.  I  shall  not,  therefore, 
speak  of  the  races  met  with  in  distant  parts  of  Europe. 
The  several  breeds  peculiar  to  Great  Britain  are  men- 
tioned in  my  ''Enghsh  Agriculture.''  On  this  matter 
the  reader  may  also  consult  Culley's  ''  Observations  on 
Live  Stock,  containing  Hints  for  choosing  and  improving 
the  best  Breeds  of  the  most  useful  kmds  of  domestic 
Animals."    London.  1786.     8vo. 

I  shall  here  content  myself  with  speaking  of  those 
which  are  found  in  Germany,  whether  established  there 
from  the  remotest  times  or  lately  introduced. 
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There  are  four  principal  varieties,  viz. : — 

(o).  The  sheep  of  the  landes  or  heaths. 

(b).  The  breed  of  the  marches  or  low  countries. 

(c).  The  ordinary  native  breed.. 

(d).  The  merinos. 
The  s&eep  of  the  landes  are  small ;  they  are  scarcely 
found  anywhere  excepting  on  the  landes  of  Luneburg 
and  Bremen.     They  womd  not  be  profitable  in  other 
countries ;  indeed,  thev  would  scarcdy  be  able  to  live 
elsewhere,  for  they  feed  almost  wholly  on  furze,  and  soon 
become  excessively  fat,  and  lose  their  health  when  put 
upon  richer  pasturage.     All  sheep  of  this  breed  have 
horns :  they  are  seldom  quite  white,  but  grey,  brown,  or 
black.    Their  wool  is  generally  coarse  and  harsh  to  the 
touch;    some,  however,  have  finer  wool,   and  others, 
among  their  long  coarse  wool,  have  also  a  short  fine  sort, 
which  however  is  difficult  to  separate.     They  are  usually 
shorn  twice  in  the  year :  first,  towards  St.  John's-day, 
when  a  ram  will  give  from  2 lbs.    to  3 lbs.  of  wool,  a 
wether  from   2 lbs.  to  2^1bs.,  and  a  ewe  from  lib.  to 
l^lb.;  and  secondly,  about  Michaelmas:  at  this  time, 
however,  they  are  not  shorn  so  close  to  the  body,  and 
the  quantity  of  wool  obtained  is  scarcely  a  third  of  that 
cut  off  at  the  first  shearing.     This  wool,  especially  the 
short  kiud,  is  used  in  the  manufacture  of  common  hats : 
coarse  stuffs  are  also  made  of  it,  particularly  a  tissue  of 
wool  and  other  articles  mixed  together.    Frequently  also 
there  is  a  large  demand  for  it  in  foreign  countries,  for  the 
manufacture  of  sailors'  coats  and  cloth  list. 

Sheep  of  this  breed  yield  a  very  small  return ;  but  in 
their  native  countries  they  cost  scarcely  anything,  living 
almost  wholly  on  furze  both  in  winter  and  summer. 
They  scratch  away  the  snow  to  get  at  this  plant,  and 
when  it  is  too  deep  to  enable  them  to  do  this,  the  snow- 
plough  is  used  to  clear  a  passage  for  them  to  obtain  their 
food.  Dry  furze  is  also  given  to  them  in  the  stall  or 
under  sheds  where  it  is  usually  ^read  out  for  them, 
together  with  a  little  horse-dung,    ti  a  Uttle  buck-wheat 
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straw  be  given  to  them  from  time  to  time,  it  is  only  as 
a  relish.  Some  farmers,  however,  give  a  little  buck- 
wheat seed  to  the  ewes  at  lambing  time,  and  a  little  hay 
to  the  lambs.  Notwithstanding  the  hardiness  of  this  race 
of  sheep,  they  cannot  endure  passing  the  night  in  open 
pens. 

Their  weight  is  very  small ;  a  tolerably  good  wether 
yields  only  about  SOlbs.  of  net  flesh.  Their  flesh  is  rich, 
of  delicate  fibre,  savoury,  and  pleasant  to  the  smell. 

This  race  of  sheep  has  been  crossed  with  the  ordinary 
native  breed,  and  has  produced  an  intermediate  variety 
called  half-bred:  this  mixed  breed  presents  no  advan- 
tage :  it  requires  better  feeding  both  in  the  stall  and  at 
pasturage :  without  this  it  will  degenerate ;  and  never- 
theless it  yields  very  little  moi'e  than  the  pure  breed  of 
the  landes. 

The  sheep  of  the  marches^  or  low  countries,  otherwise 
called  the  Frieskmd  breeds  include  several  varieties,  all  of 
which  seem,  however,  to  spring  from  a  common  stock, 
and  to  have  been  merely  changed  by  the  care  and 
food  bestowed  upon  them,  and  the  choice  of  indivi- 
duals for  breeding.  Those  of  the  most  fertile  districts 
are  very  large  and  fat ;  they  may  be  raised  to  a  weight 
of  1201bs.  net  flesh,  or  even  more.  Their  wool  is  thick, 
of  various  degrees  of  deUcacy  and  softness,  never  frizzle, 
but  smooth,  and  fit  for  combing.  They  yield  on  the 
average  lOlbs.  of  wool  when  fed  on  very  rich  pastures ; 
the  smallest,  however,  give  but  61bs.  or  fibs.  This  wool 
is  very  useful  for  the  manufacture  of  certain  kinds  of 
stufl^,  especially  stockings,  whether  knit  or  woven ;  but  it 
is  not  good  for  cloth  making. 

The  ewes  of  this  breed  bring  forth  sometimes  two, 
sometimes  three,  lambs  at  a  birth;  some  have  been 
known  to  produce  even  more.  The  variety  of  smaller 
size  and  bone  fatten  easily ;  they  are  fit  for  killing  at  the 
age  of  two  years.  They  give  plenty  of  milk,  which  is  often 
drawn  from  them.  I  have  known  ewes  of  this  breed, 
not  even  of  the  lai^er  variety,  to  yield  every  day  a  quart 
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of  milk,  which  was  pronotmced  by  judges  to  be  of  ex- 
ellent  quality. 

These  sheep  then  might  be  expected  to  be  very  pro- 
fitable :  all  things  considered,  however^  they  are  not  so 
in  reality ;  for  in  proportion  to  their  produce  they  require 
very  substantial  pasturage  and  feeding.  But  few  of  lliem 
are  therefore  maintained,  and  those  acly  in  countii^ 
where  they  can  be  fed  on  pastures  of  which  no  other  use 
can  be  made.  In  lowlands  protected  by  dikes^  these 
animals  graze  on  the  dikes  and  beyond  them.  When 
they  are  to  be  fattened  they  are  allowed  to  go  amongst 
the  other  cattle  on  fattening  pastures,  or  placed  in 
grass  fields  which  are  not  fit  for  other  animals,  but  are 
used  as  meadows,  and  require  to  be  left  at  rest  for  a 
year,  and  improved  by  sheep  folding.  The  sheep  eat  off 
the  old  grass,  though  it  may  be  mixed  with  rushes ;  the 
meadow  is  greatly  improved  by  this  treatment.  The 
animals  are  seldom  attacked  witib  watery  cachexia  while 
on  the  pasture :  if  they  are,  they  must  immediately  be 
sent  to  the  slaughter-house. 

Sheep  of  this  breed  may  be  everywhere  maintained  by 
good  stall-feding  on  clover:  but  from  various  trials 
which  have  come  to  my  knowledge,  this  mode  of  feeding 
appears  to  be  too  costly  in  proportion  to  the  return. 
The  only  variety  of  the  race  which  seems  to  be  profitable 
is  a  small  kind,  with  veiy  thin  bones,  fed  on  very  rich 
and  upland  pastures.  Tim  variety  has  perhaps  been 
produced  by  crossing.  The  others  are  met  with  in 
almost  aU  low  countries,  and  are  thought  by  some  per- 
sons to  have  sprung  £rom  the  ordinary  native  breed, 
gradually  improved  by  rich  pasturage.  To  me  this  opi- 
nion appears  totally  unfounded.  I  rather  think  that 
they  came  originally  from  the  banks  of  the  Rhine  and 
Elbe,  and  have  thence  been  transplanted  into  the  coun- 
tries where  they  are  at  present  found. 

The  ordinary  German  sheep  exhibit  several  varieties, 
but  nevertheless  appear  to  have  a  conmion  origin. 
The  various   degrees  of  attention  bestowed  on  their 


8HBEP,  779 

breeding  and  maintenance,  appear  to  be  the  sole  cause 
of  the  observed  differences,  wnich,  though  now  heredi- 
tary, would  soon  change  if  the  aninxals  were  otherwise 
fed.  In  all  parts  of  Germany  where  sheep  have  for 
some  time  been  treated  with  care  and  fed  on  good  pas- 
turage, especially  on  the  mountains,  the  breed  is  found  to 
be  superior,  even  in  quality  of  wool,  to  that  of  places 
where  they  are  scantily  fed,  and  treated  as  mere  occa- 
sional accessories. 

In  Lower  Saxony  there  is  a  particular  variety  distin- 
guished by  the  name  of  the  Flemish  or  Rhine  breed. 
But  this  variety  has  preserved  its  peculiar  characteristics 
in  those  places  only  where  it  has  received  the  very  best 
food  and  most  unremitting  attention:  where  this  has 
not  been  the  case,  I  do  not  thiok  that  it  differs  per- 
ceptibly from  our  Pomeranean  and  Prussian  breed. 
It  would  be  worth  while  to  examine  the  various  grada- 
tions of  fineness  and  quality  of  wool  in  the  several  pro- 
vinces of  Germany.  For  a  long  time,  however,  we  have 
concerned  ourselves  least  in  the  pursuit  of  the  very 
inquiry  most  within  our  reach ;  and  now  that  the  merino 
breed  is  introduced  among  us,  the  ordinary  German 
races  are  scarcely  thought  worthy  of  closer  investigation. 
The  introduction  of  a  German  breed  of  peculiar  excel- 
lence, and  the  perfecting  of  it  mihin  itself,  might  how- 
ever, and  probably  would,  repay  the  trouble  bestowed 
upon  it ;  and  such  a  breed  mi^nt,  by  the  weight  of  its 
wool,  by  greater  vigour  of  constitution  and  facihty  of  fat- 
tening, counterbalance  the  higher  value  of  the  merinos. 
The  wool  of  the  country  varies  infinitely  in  fineness, 
elastidly,  and  thickness.  There  is  a  race  of  German 
sheep  whose  wool  serves  for  the  manufacture  of  cloth  of 
average  fineness  and  great  durability.  There  are  others, 
on  the  contrary,  whose  wool  is  so  coarse,  that  it  can  only 
be  used  for  stuffis  of  the  most  ordinary  description. 
Our  sheep  likewise  diffec  greatly  both  in  the  thickness 
and  quantity  of  their  wool :  superior  fineness  and  elasti- 
city are  almost  always  united  with  great  thickness  of 
fleece. 
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Our  native  sheep  are  certainly  more  capable  than  the 
Spanish  breed  of  enduring  bad  pasture  and  stall-feed- 
ing ;   they  are  likewise  more  robust  and    exposed  to 
fewer  diseases.    If,  therefore,  the  general  circumstances 
of  a  rural  establishment  are  inconsistent  with  the  mais- 
tenance  of  sheep  on  pasturage  and  fodder  of  the  quality 
required  for  enabling  the  merino  breed  to  yield  a  suffi- 
cient quantity  of  wool,  the  fiarmers  must  not  be  visited 
with  unqualified  censure  for  keeping  to  the  native  breed. 
If,    however,   it  be  asked,    why  the  management   is 
not    such    as   to  allow    the    maintenance   of    merinos 
rather  than  of  the  native  sheep,  the  question  assumes 
another  aspect,   under  which  we   do  not  propose  to 
examine  it  in  this  place.     I  think,  however,  that  in  loca- 
lities where  economical  arrangements  cannot  be  altered, 
and  pastures  cannot  be  improved,  many  rural  establish- 
ments will  find  no  advantage  in  substituting  merinos 
for  a  good  native  breed,  especially  since  the  universal 
multiplication  of  the  former  will  raise  the  price  of  good 
coarse  wool  in  proportion  to  that  of  the  finer  sorts.    I 
know  that  many  assiduous  farmers  in  several  countries 
have  for  a  long  time  been  engaged  in  trials  to  improve 
the  native  breed  by  itself ;  but  they  have  probably  by 
this  time  fallen  into  the  method  of  crossing  with  mennoe. 
For  slaughtering,  the  native  breeds,  especially  certain 
varieties,  are,  undoubtedly,  better  than  pure  merinos; 
whch  can  never  be  brought  io  the  same  degree  of  size 
and  fatness,  or  made  to  yield  meat  of  so  rich  a  quality. 

The  nierino  breedy  which  we  may  consider  as  natura- 
lised in  Germany,  though  not  yet  very  numerous  in  its 
pure  state,  must,  I  think,  be  very  weU  known  to  all  who 
will  read  this  Avork.  In  1811  I  published,  by  order  of 
the  Minister  of  the  Interior,  a  ''  Manual  of  the  Economy 
of  fine-woolledSheep"  {HajiMuchJvrdiefeintooUiff^Sehiurf' 
2ucht)y  which  may  be  found  also  in  the  ''  Annalen  der 
Fortschritte  der  Laftdwirthchafty'  Bd.  i.  s.  1.  In  this 
work  I  think  I  have  said  all  that  it  is  most  important  to 
say  on  the  subject.  If  to  this  be  added  the  works  of 
Tessier,  that  of  Ch.  Putet,  and  the  treatise  by  Poyfo^ 
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de  Cere,  inserted  in  the  "  Anmlen  dea  Ackenbanesy  Bd. 
s.  641,  a  complete  course  of  instruction  on  the  economy 
of  this  improved  breed  of  sheep  will  be  obtained.  To 
avoid  copying  my  own  observations  and  those  of  other 
authors,  1  shsdl  here  say  but  little  on  the  subject.* 

That  excellent  writer,  Ch.  Putet,  has  shown  in  the 
clearest  manner  the  necessity  of  having  pure  breeds,  free 
from  foreign  blood  on  the  mother's  as  well  as  the  father's 
side,  and  to  take  the  rams  from  them  not  only  when  we 
wish  to  introduce  the  pure  breed,  but  likewise  when  our 
object  is  to  perfect  that  which  we  already  possess.  Not 
only  does  improvement  proceed  faster  by  means  of  such 
rams,  but,  moreover,  the  breed  cannot  be  preserved 
from  degenerating  without  the  use  of  rams  of  unmixed 
race.  Hitherto  it  has  not  been  positively  ascertained, 
whether,  or  how  long,  a  ram  of  improved  breed,  but  de- 
scended by  his  mother's  side  from  sheep  of  this  country, 
will  retain  his  superior  qualities,  so  far  as  to  obviate  the 
fear  of  degeneracy  when  fresh  crossing  is  not  resorted  to. 

Some  Englishmen,  particularly  Dr.  Parry,  think  that 
by  crossing  their  own  Ryeland  and  Southdown  breeds, 
they  have  obtained  a  race,  not  only  equal  to  the  true 
merinos  in  fineness  of  wool,  but  superior  to  them  in 
shape  of  body,  and  firmness  and  qucdity  of  flesh :  they 
are  likewise  so  confident  of  the  permanence  of  this  race, 
that  they  endeavour  to  perfect  it  within  itself  without 
having  recourse  to  new  merino  rams.  They  say  that, 
just  as  their  noblest  breed  of  horses,  though  originally 
obtained  by  crossing  with  Arab  stallions,  is  at  the 
present  day  possessed  of  qualities  which  render  it  much 
more  valuable  than  the  Arab  race  itself,  so  it  wiU  also 


*  SeTeral  merino  sheep  hare  this  winter  beenUlledon  my  estate  at  Genthad, 
on  tbe  borders  of  the  Lake  of  Genera,  and  their  flesh  has  been  pronounced  by- 
all  who  have  eaten  it,  eqnal  to  that  of  the  best  sheep  tliat  our  butchers  import 
from  France.  The  kind  of  food  seems  to  liaye  an  essential  influence  on  the 
quality  of  the  meat.  I  have  known  Swiss  wethers,  of  breeds  whose  flesh  had 
but  yery  little  taste  in  their  natiye  country,  to  yield  excellent  meat  after  feeding 
ioit  a  year  or  two  on  our  pastures.  On  the  other  hand,  I  am  of  opinion  that 
the  proportion  of  the  quantity  of  meat  and  fat  to  the  weight  of  the  animal  when 
alive,  is  essentially  owing  to  the  nature  of  the  breed ;  and  in  this  respect  1  con- 
sider the  merinos  as  inferior  to  the  German  breeds  mentioned  by  our  author, 
and  likewise  to  the  Swiss.    1815.^Frs5cb  Tran8. 
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be  with  their  sheep.    The  facts  which  they  adduce  do 
indeed  powerfally  support  this  opinion ;  but  it  must  not 
be  forgotten  that  the  Ryeland  bieed  was  before  possessed 
of  considerable  fineness,  and  that  the  price  of  their  wool 
in  England  was  only  one-third  lower  than   that  of  the 
finest  Spanish  wool :  so  that,  in  fact,  tUs  Ryeland  breed 
was  for  a  long  time  considered  as  of  common  origin  with 
the  merinos;  and  some  persons  were  even  of  opinm 
that  the  merinos  were  descended  firom  individuals  be- 
longing to  it,  which  had  been  taken  over  to  Spain.     But 
even  though  the  English  have  attained  their  object  in  so 
short  a  time,  we  are  not  warranted  in  antidpatzng  tie 
same  result  with  our  native  breed. 

In  Spain,  the  merinos  are  not   ail  alike;    they  are 
divided  into  two  principal  classes,  the  Leon  and  Soria 
breeds.    The  sevend  flocks  of  the  former  of  these  also 
differ  from  one  another  in  qualities;  and  though  each 
may  possess  certain  advantages  over  the  rest,   it  must 
nevertheless  yield  to  them  in  others.    These  &ier  varie- 
ties are  also  observed  among  the  flocks  of  pure  merinos 
In  Germany,  and  owe  their  quality  either  to  their  origin 
in  Spain,  or  to  choice  of  individuals,  particulariy  of  the 
rams.    The  fineness  and  other  qualities  of  the  wool  may 
be  equal  in  these  several  varieties :  but  sensible  diffisr- 
enoes  are  observed  among  them  in  the  quantity  which 
they  yield  upon  an  equal  amount  of  food,  and  m  their 
size,  strength,  and  fitness  for  particular  kinds  of  pasturage. 
Up  to  the  present  time,  however,  nothing  positive  has 
been  established  respecting  this  matter :  for  there  has 
been  too  much  design  in  the  observations  made  upon  it. 
As,  however,  in  the  selection  of  rams,  every  one  endea- 
vours to  obtain  the  particular  qualities  which  he  has  in 
view,  these  varieties  will  probaoly  in  time  become  more 
permanent  and  better  characterized. 

The  varieties  will  probably  become  much  more 
strongly  marked  in  this  country  than  even  in  Spain :  for 
with  us  the  classing  of  the  male  and  female  is  much 
better  arranged  than  it  can  be  in  the  latter  countiy, 
where   it   generally  takes   place   promiscuously.    The 
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English  have  shown  how  much  the  form  and  qualities  of 
animals,  particularly  of  sheep,  are  influenced  by  the  selec- 
tion of  individuals  for  breeding.  '^  Bakewell/'  says  Lord 
Somerville,  "  seemed  to  have  the  power  of  modelling  a 
sheep  just  as  he  liked,  and  then  giving  it  life/' 

It  is  thus  that  some  of  our  prmcipal  breeders  of  sheep 
work  upon  size  of  body,  considering  that  a  greater 
extent  of  surface  will,  under  given  circumstances,  yield  a 
larger  quantity  of  wool.  Ouiers  prefer  smaller  animals 
whose  wool  being  of  closer  texture  equals  in  quantity  that 
of  larger  sheep;  such  sheep,  even  though  inferior  in 
quantity  of  wool,  may,  nevertheless,  be  satisfied  with  a 
smaller  quantity  of  food,  and  thus  a  larger  number  of 
them  may  be  maintained  for  the  same  cost.  Some  cul- 
tivators prefer  short,  others  long,  legs ;  and  these  points 
are  really  not  so  immaterial  as  some  persons  think. 
Short-legged  sheep  are  more  quiet  while  grazing ;  they 
are  preferable  for  pastures  situated  at  a  small  distance 
and  close  together.  Long  legs,  on  the  other  band, 
enable  the  animals  to  walk  more  easily  either  to  the  pas- 
ture, or  thence  to  the  fold  or  sheep-house.  There  is  a 
variety  distinguished  by  a  triple  collar  of  wool  round  the 
neck,  and  usually  by  a  large  dewlap  hanging  in  front  of 
the  chest :  some  persons  set  great  value  on  this  dewlap ; 
others  do  not  Uke  it,  because  the  wool  which  grows  on  it 
is  of  third-rate  quality  only.  In  some  sheep,  the  wool 
grows  down  to  the  hoofs  of  the  hind  feet,  and  even  to 
those  of  the  fore  feet;  in  others,  only  to  the  knees. 
Some  persons  regard  this  as  an  excellent  quaUty,  inasmuch 
as  it  indicates  a  disposition  to  produce  abundance  of  wool ; 
others,  on  the  contrary,  do  not  approve  of  it,  because  the 
wool  which  grows  on  these  parts  is  of  bad  quality.  But 
all  breeders  are  agreed  that  these  quaUties  are  hereditary. 
It  remains  to  be  determined,  by  more  accurate  observations^ 
the  relation  which  they  bear  to  the  quantity  and  quality  of 
the  wool.  Hitherto  we  have  not,  in  this  country,  been 
able  to  appreciate  the  form  and  constitution  of  the  body 
in  the  merino  breed,  or  their  disposition  to  produce  meat 
and  fat;  since  it  has  not  been  much  the  practice  to  castrate 
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male  lambs,  but  only  ewes  no  longer  fit  for  bieeding. 
Quality  and  quantity  of  wod  are  undoubtedly  the  prin- 
cipal points  to  be  attended  to ;  it  remains  only  to  asoertain 
how  far  these  qualities  are  consistent  with  the  characters 
just  mentioned.  It  is  easy  to  agree  in  considmng  sach 
and  such  a  shape  as  excellent,  without  assigning  to  it  any 
particular  utility :  but  this  is  an  affair  of  fashion,  and 
therefore  ephemeral. 

The  merino  breed   is  distinguished  from  others  by 
slower  development,  shedding  its  teeth  later,  not  so  soon 
coming   to  maturity,    and  being    longer    in  attaining 
its  full  growth:   its  progress  may,  however,  be  acce- 
lerated by  more  nourishing  food.    On  the  other  hand, 
sheep  of  this  race  live  to  a  greater  age,  and  become 
stronger  than  others.     Merino  ewes  have  been  known  to 
retain  all  their  teeth  till  their  fifteenth  year,  and  produce 
healthy  lambs  at  that  age.    This  is  certainly  a  rare  occur- 
rence ;  but  these  ewes  may  easily  be  kept  till  ten  years 
old.     Merinos  are  also  distinguished  by  a  peculiar  lasd- 
ness  of  disposition ;  even  the  lambs  are  less  frisky  than 
those  of  other  breeds.     These  sheep  are  said  also  to  be 
more  stupid  than  others,  because  the  ewes  will  suffer 
their  milk  to  be  drained  by  strange  lambs,  whereas  those 
of  our  country  will  not  readily  allow  any  but  their  own 
lambs  to  milk  them.     This  is  by  no  means  an  unim- 
portant matter ;  for  the  stronger  and  hvelier  lambs  are 
apt  to  rob  the  weaker  ones  of  their  food.     It  is  therefore 
very  important  in  this  breed  that  the  lambs  be  all  brought 
forth  nearly  at  the  same  time,  and  possessed  of  equal 
strength. 

For  the  rest  I  must,  as  already  observed,  refer  to  my 
Marmal  of  the  Economy  of  fine  wooled  She^p^  latdy 
published. 

Some  persons  are  of  opinion,  that  ewes  may  be  covered 
without  injury  at  the  age  of  two  years,  or  even  a 
year  and  a  half :  others  maintain  that  it  should  be  de- 
ferred a  year  longer,  especially  for  merinos,  whose  deve- 
lopment is  comparatively  slow.  The  majority  are  of  the 
former  opinion ;  and  it  is  certain  that  well-fed  ewes  may, 


SHEEP.  785 

at  the  age  of  two  years,  produce  fine  lambs  without  in- 
jury to  their  health.  In  Spain,  this  is  the  usual  mode  of 
proceeding.  If  any  breeder  in  this  country  should  wish 
to  multiply  a  good  breed  quickly,  or  proceed  rapidly  with 
the  improvement  of  his  own,  he  would  certainly  do  well 
to  follow  this  method.  On  the  other  hand,  it  is  unde- 
niable that  ewes  which  do  not  bear  till  their  third  year, 
grow  lai^er,  and  acquire  stronger  constitutions;  it  is 
probable,  also,  that  they  live  longer.  Whoever,  therefore, 
would  obtain  a  lai^  and  vigorous  race,  should  keep  his 
ewes  from  the  rams  till  they  are  three  years  old. 

Rams  are  usually  not  allowed  to  leap  till  three  years  of 
age. 

In  the  management  of  sheep,  it  is  very  desirable  to 
have  all  the  lambs  born  at  the  same  season,  and  within  an 
interval  of  four  weeks ;  with  merinos  this  is  absolutely 
necessary.  The  niunber  of  rams  in  a  flock  must  not» 
therefore,  be  too  much  restricted :  the  best  proportion  is 
that  of  one  ram  to  twenty  ewes. 

The  time  of  putting  the  ram  to  the  ewes  is  determined 
by  that  at  which  we  wish  the  lambs  to  be  brought  forth : 
sheep  generally  bear  for  twenty-one  weeks  and  a  few  days. 

Ewes  generally  get  into  heat  for  the  first  time  in  the 
sixth  month  after  lambing.  Certain  late  observers,  espe- 
cially Putet,  recommend  that  this  first  inclination  be 
taken  advantage  of;  first,  because  impregnation  may  then 
be  most  safely  relied  upon ;  and  secondly,  because  the 
healthiest  lambs  are  obtained  from  the  connection  which 
takes  place  on  this  first  indication  of  rutting.  Others 
maintain  the  opposite  opinion,  considering  it  better  to 
defer  it  till  the  second  time  that  the  ewe  comes 
into  heat;  that  is  to  say,  till  three  weeks  later,  in 
order  to  give  her  time  to  recover  her  strength  after 
suckling. 

The  former  method  would  accelerate  the  lambing 
season  by  a  month  in  every  year ;  moreover,  the  rams 
would  be  too  much  excited  in  the  hot  season. 

It  is  doubtless  advantageous  to  have  all  the  lambs  born 
Qarly,  especially  when  we  have  in  view  the  rapid  multipU- 
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oatdon  of  a  breeds  and  intend  the  young  ewes  to  be  co- 
veied  at  the  end  of  their  seeond  aummer.  But  for  this 
purpose,  an  abundant  supply  of  good  fodder  must  be  laid 
up  for  the  winter,  in  order  to  keep  the  ewes  rich  in  milk 
till  they  can  obtain  pasturage,  and  to  supply  the  lambs 
with  the  food  best  adapted  for  them.  The  fear  of 
not  having  sufficient  fodder  is,  perhaps,  the  principal 
reason  why  some  cultivators  like  their  ewes  to  lamb  in 
March ;  for  experience  has  quite  removed  the  fear  that 
lambs  will  be  hurt  by  the  cold  of  winter.  Many  experi- 
enced breeders  have  advanced  the  lambing-season  to  the 
month  of  December. 

The  rams  are  kept  apart  from  the  ewes,  and  amongst 
the  lambs,  till  the  season  arrives.  When  the  time  is 
at  hand,  the  rams  are  more  substantially  fed,  before 
they  are  let  in  amongst  the  flock  of  ewes.  Unless  it 
be  desired  to  make  a  selection  in  the  individuals,  I 
do  not  think  it  necessary  to  remove  the  rams  during 
the  day,  and  admit  them  only  at  night.  If,  however, 
we  wish  certain  ewes  to  be  covered  by  particular  rams, 
we  must  adopt  the  method  described  at  p.  47,  and 
the  following,  of  my  Manual  of  the  Economy  of  Improved 
Breeds  of  SAeep,  {Handbuch  ftir  Fenedelte  8ehcutfzuck(). 
When  the  time,  which  lasts  about  four  weeks,  is  over,  it 
is  best  to  remove  the  rams. 

At  the  beginning  of  her  pregnancy,  the  ewe  is  satisfied 
with  somewhat  scanty  fodder  and  pasturage :  but  as  she 
advances  in  that  state,  she  must  be  better  fed.  The  more 
nearly  ewes  approach  their  lambing-time,  the  more  gently 
must  they  be  treated:  they  must  on  no  account  be 
hunted  by  dogs ;  and  care  must  be  observed  in  taking 
them  into  and  out  of  the  fold,  that  they  are  not  squeezed 
in  passing  through  the  doorway. 

Ewes  require  the  greatest  attention  at  the  time  of  deli* 
very.  The  signs  which  announce  this  event  are,  swelling 
of  the  generative  organs,  swelling  of  the  udder,  and 
formation  of  milk.  They  generally  lamb  without  dif- 
ficulty ;  but  sometimes  ^the  labour  is  rather  protracted. 
We  must  not,  however,  seek  to  anticipate  nature  by 
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giving  pTematoie  assistanoe :  this  can  only  be  required 
when  the  lamb,  or  some  one  of  its  members,  is 
badly  placed  in  the  womb,  an  accident  which  rarely 
happens  when  the  ewes  have  been  property  tended. 
But  if  assistance  must  be  given,  the  person  who  renders 
it  should  be  well  acquainted  both  with  the  actual  and  the 
required  position  of  the  lamb,  as  well  as  with  the  manner 
in  which  he  ought  to  proceed  to  rectify  it ;  all  assistance 
given  without  this  knowledge  is  likely  to  do  more  harm 
than  good. 

The  chief  source  of  trouble,  in  many  instances,  is  to 
induce  the  ewe  to  take  to  her  lamb  aft^  delivery.  This 
difficulty,  however,  only  arises  when  the  ewes  Imve  been 
badly  fed :  if  they  have  been  abundantly  supplied  with 
food,  the  superabundance  of  their  milk  induces  them  to 
push  the  lamb  to  their  teats.  In  the  contrary  case,  the 
ewe  and  lamb  must  be  lodged  in  separate  pens,  and  the 
lamb  allowed  to  suck,  from  time  to  time,  wmle  the  mother 
is  held  by  her  feet. 

The  success  of  the  lambs  cannot  be  better  insured 
than  by  supplying  the  ewe,  white  suckling,  with  good  and 
abundant  food.  It  is  said,  however,  that  untoward  results 
have  sometimes  arisen  from  over-feeding ;  this,  however, 
has,  in  all  probability,  happened  when  the  animals  have 
previously  been  badly  fed. 

After  three  or  four  weeks  the  lambs  may  receive  some 
additional  nourishment ;  such  as  a  mash  of  meal,  or  oil 
cake,  and  a  little  soft  hay ;  the  place  where  they  feed  is 
to  be  parted  off  with  hurcUes,  wide  enough]  to  allow  the 
ingress  of  the  lambs,  but  not  of  their  mothers ;  or  the 
lambs  may  be  fed  when  the  ewes  are  away.  The  lambs 
should  suck  for  eighteen  or  twenty  weeks.  Those  which 
are  weaned  earlier  for  the  sake  of  their  mothers'  milk,  re- 
main poor  and  sickly  for  the  rest  of  their  lives.  Lambs 
should  be  weaned  by  degrees ;  for  this  purpose  they  are 
supplied  daily  with  a  laraer  and  larger  quantity  of  good 
fodder,  or  rich  pasturage,  and  kept  more  and  more  from 
their  dams.    As  soon  as  a  lamb  is  completely  weaned,  it 

must  be  kept  as  far  as  possible  from  its  mother,  that  they 
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may  not  disturb  one  another  by  their  bleating.  A 
month  will  probably  elapse  before  they  foi^t  one  anoth^ 
completely,  and  the  lambs  lose  the  recollection  of  the  teat : 
lambs  have  even  been  known  to  begin  sucking  again  after 
a  month's  separation. 

Male-lambs  are  usually  castrated  at  the  end  of  three  or 
four  weeks :  the  younger  they  are,  the  more  easily  is  the 
operation  performed.  When  the  females  are  six  weeks 
old,  their  tails  are  cut  at  four  or  five  inches  from  the  root, 
to  prevent  them  from  soiling  themselves. 

The  age  of  the  sheep  is  known  by  their  teeth :  the  same 
organs  are  likewise  used  to  designate  them. 

Besides  the  molar-teeth,  sheep  have  eight  incisors  in 
the  lower  jaw,  but  none  in  the  upper ;  this  number  they 
usually  bring  with  them  into  the  world :  these  first  teeth 
are  more  rounded  and  pointed  than  those  by  which  they 
are  afterwards  replaced. 

At  the  age  of  a  year,  or  a  year-and-a-half,  the  two  mid- 
dle teeth  are  shed  and  replaced  by  two  new  ones  of  larger 
size.  The  animal  is  then  callea  a  two-toothed  sheep  or 
yearling.  The  latter  name  is  also  given  to  it  when  a  year 
old. 

After  the  age  of  two  or  two-and-a-half  years,  the  two 
teeth  next  to  those  just  mentioned  are  dropped,  and 
larger  ones  come  in  their  place.  The  animal  is  then 
called  a  four-toothed  sheep. 

At  three  or  three-and-a-half  years  the  third  pair  of 
teeth  drop  out,  and  are  also  replaced  by  larger  ones,  so 
that  there  remain  but  two  of  the  original  teeth,  one  on 
each  side.     The  sheep  is  then  said  to  be  six-toothed. 

In  the  following  year  the  last  two  teeth  are  also  shed, 
and  the  animal  is  then  said  to  have  a  perfect  mouth. 
The  formation  is  then  complete. 

In  the  sixth  year  the  teeth  begin  to  wear  away,  the 
two  in  the  middle  becoming  blunter  and  shorter.  The 
teeth  appear,  however,  to  be  longer,  because  the  gums 
reti*act,  but  when  examined  closely,  they  are  easily  seen 
to  be  worn  at  the  top.  As  soon  as  the  teeth  are  com- 
pletely worn  away»  and  begin  to  decay  and  fall  out  in 
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pieces,  the  iisefal  age  of  the  animal  is  past,  and  it  must 
be  got  rid  of. .  If  we  would  preserve  it  longer  in  the 
hope  of  obtaining  more  lambs  firom  it,  we  must  feed  it 
upon  particularly  tender  fodder ;  by  this  treatment  sheep 
may  be  sometimes  brought  to  a  very  advanced  age. 
The  teeth  then  no  longer  continue  close  together,  but 
have  vacant  spaces  between  them :  the  upper  Up  increases 
in  size,  and  falls  over  the  lower. 

This  mode  of  designating  sheep  by  their  teeth  must 
be  well  borne  in  mind  when  we  are  talking  to  a  shep- 
herd :  we  must  not,  for  example,  confound  a  sheep  of 
four  teeth  with  one  of  four  years. 

A  sheep  less  than  a  year  old  is  called  a  lamb.  A  male 
of  this  age,  which  has  not  been  castrated,  is  called  a  ram 
lamb ;  one  which  has  imdergone  that  operation  a  gelded 
lamb. 

After  the  first  or  second  year  they  are  called  yearling 
rams  and  yearling  wethers. 

Those  which  are  set  aside,  not  to  be  used  for  breeding, 
are  called  refuse  sheep. 

The  feeding  of  sheep  must  be  so  arranged  as  to  afford 
them,  as  far  as  possible,  equally  substantial  nourishment 
throughout  the  year. 

The  ewes  must,  however,  be  somewhat  better  fed 
during  the  last  stage  of  their  pregnancy,  and  likewise 
while  they  are  sucklmg  lambs  which  are  not  fed  in  any 
other  way.  Nothing  is  more  injurious  to  pregnant  or 
suckling  ewes  than  to  be  overfed  at  one  time  and  half- 
starved  at  another.  In  the  latter  case  all  food  of  a  highly 
nutritive  character  brings  on  disease.  The  observation  of 
this  fact  has  led  to  the  recommendation  of  avoiding  par- 
ticular kinds  of  fodder  and  pasture-plants  of  very  sub- 
stantial quality ;  in  reality,  however,  these  plants  are  not 
injurious,  excepting  when  the  sheep  are  led  by  hunger  to 
eat  them  with  too  great  avidity.  Good  nourishment 
bestowed  upon  suckling  ewes  is  fldmost  always  repaid  by 
the  produce  of  the  flock ;  more,  however,  in  t\ie  case  o{ 
fine  than  of  coarse-woolled  sheep. 

The  proportion  between   the  wintei  alt^  «5SMaBt 
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feeding  of  sheep  varies  aooording  to  warmih  of  the  pas* 
tuies  and  the  temperature  of  t^e  year.    In  onr  climate 
it  is  usual  to  allow  seven-twelfths  for  summer,  and  five- 
twelfths  for  winter :  matters  are,  tiierefore,  so  disposed  as 
to  provide  a  sufficiency  of  fodder  for  150  days.    If  the 
least  use  can  be  made  of  winter  pasturage,  especially  on 
the  autumn  sowings,  this  quantity  will  usually  be  found 
sufficient.    But  as  the  spring  temperature  is  very  unc»- 
tain  in  this  country,  and  we  might  find  oursdves  trou- 
bled to  provide  nourishment  for  the  ewes  and  lambs,  it  is 
proper  to  reckon  upon  at  least  160  days.    Any  surplus 
that  may  remain  will  not  be  lost :  if  the  prolongation  of 
pasturage  in  autumn,  or  its  anticipation  in  spring,  albw 
of  any  saving  of  fodder,  the  quantity  thus  saved  wiU  {brm 
a  commencement  of  provision  for  the  following  year. 

Pastures  for  sheep  may  be  divided  into  natural  and 
cultivated,  or  artificial  pastures. 

By  natural  pastures  we  mean  those  which  have  been 
formed  by  natural  causes,  and  not  intentionally  disposed 
for  the  feeding  of  sheep :  by  artificial  pastures,  on  the 
contrary,  those  which  have  been  purposely  formed  and 
arranged  for  sheep  to  grase  on. 
The  former  cla^  indudes 

(a).  Natural  open  pastures  usually  found  in  dry  ele- 
vated and  mountainous  situations. 
{b).  Pasturage  in  the  woods. 
{c).  Pasturage  on  fallow  and  stubble  lands. 
{d).  Pastun^  on  meadows,  in  spring  before  the 
first  crop  springs  up,  and  also  in  autumn . 
{e).  Pasturage  on  the  sowings. 

(<i).  Natural  opra  pastures  are  gradually  diminishing 
in  extent,  in  consequence  of  the  progress  of  cultivation  ,* 
only  the  driest  and  poorest  parts  are  devoted  to  sheep, 
the  richer  portions  being  reserved  for  homed  cattle,  which 
cannot  find  nourishment  on  the  former.  Sheep  are  never 
pastured  on  the  richer  spots  excepting  at  the  end  of 
winter  and  in  autumn.  When  the  sheep  can  be  r^noved 
eariy  enough  in  the  spring,  to  allow  a  month  to  elapse 


8HEEP.  791 

before  the  horned  cattle  are  admitted,  the  pasture  is  not 
injured,  but  rather  improved ;  because  the  sheep  lower 
the  grasses  which  shoot  up  before  the  rest.  Their  dung 
fully  makes  up  for  what  they  take  from  the  soil,  and  the 
smell  of  it,  wnich  is  .so  disgusting  to  homed  cattle,  is 
dissipated  before  the  grass  springs  up.  Even  a  low  damp 
pasture  does  not  injure  sheep  in  their  first  year,  provided 
it  be  free  &om  stagioant  water,  and  they  are  not  left  upon 
it  for  too  long  a  time. 

Dry  and  upland  pastures,  particularly  on  mountains, 
which,  on  account  of  their  steepness  and  the  thinness  of 
the  layer  of  earth  upon  the  rocks,  are  not  fit  either  for 
ploughing  or  the  feeding  of  homed  cattle,  are  commonly 
devoted  exclusively  to  sheep.  They  are,  moreover,  par- 
ticularly beneficial  to  these  aninak,  whose  nourishment 
upon  tiiem  often  affords  the  most  profitable  means  of 
turning  the  land  to  account.  On  these  elevated  grounds, 
however,  we  sometimes  meet  with  marshy  spots,  beds  of 
springs,  ponds,  or  waters  running  on  the  flats  between 
lulls  and  mountains ;  such  spots  are  very  dangerous  to 
sheep.  Places  on  which  marsh-plants  grow  should  be 
carefully  avoided,  even  when  deprived  of  their  moisture 
by  the.  greatest  heat  of  smnmer.  Particular  danger  is  to 
be  apprehended  from  localities  where  a  layer  of  dried 
mud  conceals  a  marshy  substratum  from  which  there 
arise  mephitic  gases  affecting  animals  of  all  kinds  with 
various  diseases,  men  with  fever,  and  sheep  almost  instan- 
taneously either  with  a  disposition  to  the  watery  cachexia, 
or  rot,  very  difficult  to  cure,  or  with  other  maladies 
still  more  quickly  fatal.  It  is  not  in  the  rainy  season 
that  this  danger  is  most  to  be  feared,  for  sheep  then  find 
sufficient  nourishment  on  dry  soils,  and  avoid  places  of 
this  description.  But  when  the  herbage  on  dry  soils  is 
withered,  the  animals  are  driven  by  hunger  to  damp 
spots;  and  shepherds,  apprehensive  lest  tibeir  sheep 
should  suffer  too  much  from  hunger,  are  too  much  in- 
clined to  aUow  tiiem  to  go  there.  Merinos  are  decidedly 
more  subject  to  this  disease  than  our  ordinaiy  GennflQ 
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sheep ;  it  is^  therefore,  an  indispensabie  condition  in  the 
maintenance  of  a  flock  of  high-bred  sheep  to  have  all  the 
damp  places  on  these  pastures  drained  by  digging 
trenches  and  drainage-furrows,  or  at  least  to  keep  the 
waters  within  their  proper  bounds,  and  not  allow  them 
to  cover  the  neighbouring  lands  with  mud. 

(d)  Pasturage  in  the  woods  varies  greatly  in  quality 
according  to  the  nature  of  the  soil,  and  the  kind  and 
thickness  of  the  trees  composing  the  wood.  A  thin  wood 
is  almost  equal  to  an  open  pasture ;  but  the  more  thickly 
it  is  planted,  the  worse  does  the  pasturage  become. 
When  the  soil  is  fertile,  and  the  grass  not  choked,  but 
only  shaded  by  the  trees,  the  pasturage  is  sometimes 
abundant;  but  its  nutritive  power  is  but  weak,  and 
thence  it  does  little  good  to  the  she^.  Moreover,  there 
are  often  marshy  spots  in  woods.  With  the  exception  of 
primroses,  nothing  but  hard  dry  herbage  will  grow 
under  pine  trees :  sheep  find,  therefore,  but  scanty  food 
where  these  trees  grow.  Such  pasturage  is,  however, 
considered  wholesome  and  capable  of  correcting  the  bad 
effect  of  damp  places.  Pasturage  in  thick  woods  is, 
however,  very  injurious  to  the  wool,  and  therefore  the 
owners  of  fine-woolled  sheep  do  not  allow  their  flocks  to 
go  into  them. 

(c).  In  ordinary  rural  establishments  the  principal  food 
of  sheep  is  derived  from  pasturage  on  the  fdUom  field : 
the  profit  of  sheep  is,  therefore,  much  diminished  by 
all  arrangements  which  prohibit  fiEdlowing.  Hence 
almost  all  shepherds  and  amateurs  of  sheep  are  opposed 
to  a  system  of  cropping,  from  which  faUowing  is  ex- 
cluded, and  particuhrly  to  the  introduction  of  this 
system  on  the  land  of  the  peasant.  It  is  for  this  reason 
that  in  almost  all  countries  where  the  management  of 
sheep  forms  a  leading  branch  of  rural  economy,  there 
exists  an  established  usage,  and  even  an  obligation,  of  not 
ploughing  up  the  stubbles  till  the  latest  moment— an  ar- 
rangement by  which  the  real  object  of  fallowing  is  com^ 
pletdy  frustrated. 
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Pasturage  on  the  fallow-fiel*^  distinguished  into  that 
which  takes  place  before  the  ^  ^le  is  ploughed  up^  and 
that  obtained  between  the  fin  «nd  second  ploughing  on 
the  weeds  and  grass  which  t^  spring  up.  The  former 
is  undoubtedly  the  more  aby  .ant  of  the  two :  the  latter 
is  agreeable  to  sheep,  but  la^  a  for  a  short  time  only ;  the 
thin  shoots  are  soon  devoiired  by  the  animals.  Some 
persons  think  that  this  description  of  pasturage  is  likely 
to  be  injurious,  especially  in  wet  weather ;  but  I  do  not 
think  tlmt  any  such  danger  need  be  apprehended,  pro- 
vided only  that  we  do  not  turn  half-st£u:ved  sheep  on  a 
fallow-field  richly  covered  with  grass,  for  then,  especially 
in  wet  weather,  they  would  probably  eat  to  excess. 

Sheep  generally  find  plenty  of  food  as  long  as 
the  stubble  is  not  ploughed  up;  but  after  this  operation, 
the  season  of  scarcity  for  these  animals  comes  on.  At 
this  time  most  of  the  pastures  are  dry,  because  the  greater 
number  of  grasses  stop  growing  towards  the  middle  of 
summer.  The  sheep  must  then  depend  on  pasturage  in 
the  woods,  the  best  places  in  which  are  there&re  reserved 
for  this  part  of  the  season.  The  ewes,  however,  gain  but 
little  strength  on  these  pastures;  it  is  therefore  desirable 
to  remove  their  lambs,  reserving  good  pasturage  in  some 
spot  or  other  for  the  latter. 

After  harvest  comes  pasturage  on  the  stubbles y  which  is 
more  or  less  nutritious  according  to  the  quantity  of  grass 
upon  the  field,  and  the  number  of  ears  which  have  fallen 
on  the  ground  during  harvest. 

«  {d).  Pasturage  on  meadows y  sweet  and  weU  drained,  is 
the  most  beneficial  nourishment  that  can  be  given  in 
spring  to  suckling  ewes.  The  meadows  used  for  this 
purpose  are  chiefly  those  which  are  irrigated  with  spring- 
water,  because  they  soon  become  green,  and  the  grass 
begins  to  grow  by  the  end  of  March:  the  sheep  are 
turned  upon  them  as  soon  as  they  are  sufficiently  dry. 
Pasturage  on  such  meadows,  continued  till  the  middle  of 
April  in  a  warm  season,  and  the  beginning  of  May  in  a 
cold  one,  is  beneficial  both  to  the  sheep  and  the  meadows, 
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though  some  persons  thmk  that  both  are  injured  by  ii* 
But  marshy,  sour  meadows  may  imdoubtedly  be  hmtfol 
to  sheep,  even  in  spring.  In  autumn,  it  is  rarely  baie- 
ficial,  and  often  dangerous,  to  turn  sheep  on  the  meadows: 
but  such  pasturage  is  then  very  useful  for  homed  cattle. 
(e).  Pasiuroffe  on  the  autumn-gotain^s  is  never  injurions 
to  sheep,  provided  that  it  takes  place  in  diy  weaflier:  ffl 
winter  during  a  dr|r  fifost,  and  in  spring  on  very  m 
sowings  and  a  fertile  soil.  But  on  a  well-mwiagw 
sheep-farm,  such  pasturage  should  hardly  be  redconed 
upon,  because  it  may  fail.  Moreover,  it  should  always 
be  but  moderately  used,  in  order  that  the  sheep  may  not 
be  too  much  accustomed  to  it,  for  they  vrill  then  refuse 
dry  fodder,  and  suffer  from  hunger  when  they  cannot  get 
pasturage  of  this  description.  In  many  sheep-ertabM- 
ments  which  are  but  ill  supplied  with  fodder,  this  dream, 
stance  is  not  regarded  as  inconvenient ;  on  the  ^'^^?'^j 
it  is  thought  advantageous  to  let  the  animals  eat  their  Ui 
for  a  few  days,  and  save  fodder  afterwards.  But  tte 
periodical  scarcity  is  very  injurious  to  the  wool,  espedally 
that  of  Merinos,  and  still  more  to  the  lambs.  Sud*n 
change  of  diet  may  also  injure  the  health  of  the  sheep. 
They  should,  therefore,  be  well  fed  in  the  morning  (bw 
not  upon  straw  alone,  as  some  persons  feed  them),  ^^ 
allowed  to  eat  but  moderately  of  the  pasture  as  a  rehsn. 
This  pasturage  must  be  no  less  sparingly  used  in  sp^j 
when  very  thick  sowing  can  be  afforded,  such  as  will 
not  be  injured  by  this  mode  of  cropping,  and  app^ 
adequate  to  form  the  chief  support  of  the  sheep  till  tue 
other  pastures  are  available.  In  this  respect,  it  is  P^' 
ticularly  necessary  to  exercise  careful  superintended 
over  the  shepherd,  and  give  him  precise  instructions ;  ^^ 


make  me  apprehenBive  lest  in  this  country,  pasturage  on  watered  "^^Jj^^jL^ 
this  description,  if  long  eontUmed,  even  in  dry  weather,  and  after  tb«  ^^^^ 
have  been  well  drained,  may  yet  inroWe  some  danger  of  the  rot.—***' 
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these  people  are  much  inclined  to  use  such  pasturage  to 
excess. 

In  rural  establishments,  in  which  various  descriptions 
of  pasture  must  be  tised  in  succession,  according  to  time 
and  circumstances^  it  is  of  the  utmost  importance  to  be 
well  acquainted  with  them,  and  to  lay  down  a  plan  of  the 
manner  in  which  they  are  to  be  used  for  the  sheep, 
according  to  seasons  and  the  weather,  unless,  indeed,  we 
are  content  to  be  absolutely  guided  by  the  shepherd* 
Under  such  circumstances,  shepherds  make  great  boast 
of  their  local  knowledge,  knowing  that  others,  not  possess- 
ing this  knowledge,  may  easily  do  a  great  deal  of  harm ; 
and  if,  by  chance,  they  find  out  that  the  master  appreciates 
their  merits,  then  every  thing  must  be  conducted  accord- 
ing to  their  fancies.  Whenever,  therefore,  a  proprietor 
wishes  to  make  any  change  in  the  management  of  his 
sheep,  or  any  other  part  of  his  rural  economy,  and  at  the 
same  time  render  himself  independent  of  the  shepherd,  it 
is  absolutely  necessary  for  him  to  examine  carefolly  all  his 
herbage  and  pastures,  especially  those  of  which  he  has 
the  use  on  his  neighbours'  grounds  by  virtue  of  some 
right  or  privilege,  and  moreover,  to  make  this  examina- 
tion at  au  seasons  and  in  ail  weathers,  in  order  to  know 
the  state  of  moisture  of  the  land,  and  the  unhealthy  spots 
to  be  found  on  it.  At  the  same  time,  he  ma^  make  him- 
self  acquamted  with  the  strength  of  vegetation  of  these 
pastures,  the  kinds  of  grass  that  grow  on  them,  and  lastly, 
with  their  situation  and  distance  firom  the  homestead, 
sheepfold,  and  watering-place.  All  this  should  be  noted 
on  the  spot,  and  inscribed  in  the  estate-book,  with  a 
reference  to  the  plan. 

The  rights  and  privileges  which  the  proprietor  enjoys 
on  other  persons'  lands,  together  vrith  their  extent  and 
duration,  must  also  be  particularly  noted. 

A  plan  may  then  be  drawn  up  for  regulating  the  use  of 
the  pastures  in  such  a  manner  as  to  give  the  greatest  secu- 
rity for  the  maintenance  of  the  sheep,  and  to  admit  of 
alteration  according  to  circumstances,  in  caseof  its  complete 
adoption  being  hindered  by  very  bad  weather,  but  always 

3  £  2 


796  ECONOMY   OF   LIVE   STOCK. 

SO  as  to  obviate  the  necessity  of  submitting  entirely  to 
the  will  of  the  shepherd. 

The  best  pasturage  must  be  reserved  for  the  Iambs, 
the  second-best  for  the  suckling  ewes,  and  the  worst 
given  to  the  barren  sheep. 

Under  such  circumstances,  pastures  of  varied  nature 
and  considerable  extent,  present  undeniable  advantages, 
for  they  allow  the  animals  to  go  fix>m  low  situations, 
where  the  grass  is  rich,  to  dry,  poor  heights,  and  even 
into  pine- woods,  to  correct  the  bad  effect  of  the  rich  her- 
bage. Shepherds  who  insist  on  the  necessity  of  great 
extent  of  pasturage  are  right,  even  though  the  pastures 
should  be  faulty  in  some  respects. 

Artijicud  or  cultivated  pastures  are  formed  in  the  places 
assigned  to  them  in  the  system  of  alternate  culture.  It 
is  only  on  these  pastures  that  sheep  can  be  grown  with 
certain  and  complete  success.  When  those  kinds  of 
grass  and  clover  best  adapted  for  pasturage  are  sovni  on 
these  fields,  all  less  useful  plants  ploughed  up,  and  the 
soil  properly  drained,  sheep  find  on  them,  at  all  seasons 
and  in  all  weathers,  a  wholesome  nutriment,  which  they 
eat  quietly,  without  going  far  to  seek  it.  The  fertility  of 
these  pastures  and  their  culture  have  been  previously  con- 
sidered. 

According  to  the  extent  of  pasture  required  for  a  cow, 
the  number  of  sheep  which  can  be  fed  on  a  given  extent 
of  land  may  be  determined,  ten  sheep  being  reckoned  for 
one  cow.  This  proportion  may  be  safely  relied  upon  if 
the  sheep  have  also  the  use  of  pasturage  on  the  stubble 
and  fallow  fields.  As,  however,  the  produce  of  the  pas- 
tures is  not  the  same  every  year,  great  certainty  will  be 
attained  by  reckoning  upon  a  larger  extent  of  ground, 
and  reserving  for  cases  of  necessity  a  certain  portion, 
which  may  be  mown  if  not  required  for  grazing.  I  have 
known  an  acre  of  pasturage  to  suffice  seven  sheep  during 
the  whole  siunmer. 

Sheep  may  be  stall-fed  in  summer:  this  has  been 
proved  by  unexceptionable  trials.  Such  a  mode  of  feed- 
ing is,  however,  attended  with  difficulties  which  most 
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people  would  consider  insuperable ;  difficulties,  indeed, 
to  which  one  would  scarcely  be  warranted  in  exposing 
one's-self  without  having,  from  year  to  year,  a  supply  of 
hay  and  straw  enough  for  six  months  at  the  least. 

There  is  another  mode  of  making  the  sheep  consume  a 
crop  of  clover,  tares,  &c.,  on  the  ground :  it  consists  in 
placing  hurdles  before  them  just  high  enough  to  allow 
them  to  crop  the  herbage  Xo  a  certain  distance  by  stretch- 
uig  their  heads  over.  The  hurdles  are  moved  forwards 
as  the  sheep  go  on  grazing. 

The  winter  food  of  sheep  consists  of  hay  and  straw. 
The  straw  contains  very  little  nutriment,  and  is,  moreover, 
less  substantial  in  proportion  to  its  greater  freedom  from 
weeds,  its  ripeness,  and  the  care  with  which  it  has  been 
threshed.    The  value  of  this  pure  straw  is  greatly  exag- 
gerated when  it  is  said  to  be  equal  to  half  that  of  hay ; 
this  can  never  be  the  case  excepting  when  the  straw 
contains  a  large  quantity  of  grain.    It,  however,  fills 
the  stomach  and  dulls  the  sensation  of  hunger  when 
nothing  of  a  more  nutritious  character  can  be  given :  in- 
deed, there  are  many  sheep-folds  in  which,  from  autumn 
to  the  somewhat  advanced  period  of  lambing,  the  animals 
are  obliged  to  content  themselves  with  pure  straw,  and 
such  winter-pasturage  as  chance  may  afford  them ;  but 
they  come  out  from  ^e  winter  season  in  a  miserable  state, 
yield  but  a  very  small  quantity  of  wool,  and  that  of  coarse 
quality — fine-wooll^  sheep  could  not  stand  such  diet. 
The  straw  of  l^uminous  vegetables  and  buck-wheat  is 
more  nourishing,  especiallv  when  the  crops  have  been 
taken  while  part  of  their  leaves  remained  green.    This 
straw  may  therefore  be  used  as  a  help  in  establishments 
which  are  short  of  fodder :  in  such  concerns  it  is  frequently 
given  to  sheep  as  a  relish,  and  reserved  for  the  lambing 
season ;  whereas,  in  rich  establishments,  it  is  used  only 
at  the  beginning  of  winter  in  place  of  hay. 

Sheep  are,  however,  mostly  led  upon  hay  in  winter ;  and 
when  a  choice  can  be  had,  this  hay  is  of  the  most  nutri- 
tious quality,  kept  as  green  as  possible,  harvested  in  dry 
weather,  and  well  preserved  from  mouldiness  and  all  un- 
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pleasant  smells.    The  hay  of  cultivated  fodder-plants  is 
also  better  for  sheep  than  that  of  most  natural  meadows. 

There  is  a  great  diversity  in  the  quantity  of  hay  giv^i 
to  sheep.  In  bad  sheep-folds,  30  or  40  quintals  are  con- 
sidered sufficient  for  the  winter-food  of  100  sheep.  But 
in  estabUshments  where  sheep  of  superior  breed  are  kept, 
75  quintals  is  regarded  as  the  minimum  of  winter  provi- 
sion for  this  number  of  animals,  making,  for  the  1 60  days 
during  which  the  sheep  are  almost  wholly  stall-fed,  55  lbs. 
per  day  for  100  sheep,  or  rather  more  than  1  lb.  for  each.* 

fiut  experience  shows  that  when  the  wool  has  acquired 
a  great  degree  of  fineness,  and  risen  in  price,  it  is  pro- 
fitable to  give  the  sheep  a  more  abundant  supply  of  food, 
even  if  hay  should  be  worth  12  groschen  per  quintain     A 
remarkable  comparative  essay  on  this  subject  is  described 
in  the  second  volume  of  the  ^*  Neue  Annalen  der  Land- 
wirthschaft,"  s.  128,  in  which  fifty-one  sheep,  fed  on  a 
quantity  of  hay  greater  by  17!  quintals  than  that  given 
to  fifty-one  other  sheep,  yielded  75  lbs.  of  fine  wool  more 
than  the  latter  ;t  but  this  hay,  at  the  rate  of  12  groschen 
per  quintal,  would  amount  to  only  8  lix-dollars  21  gros- 
chen.   It  is  worth  while  to  try,  bv  exact  experiments,  up 
to  what  point  it  may  be  found  profitable  to  increase 
the  food  of  sheep,  and  whether  there  is  a  maximum 
beyond  which  this  amelioration  of  food  ceases  to  be  pro- 
fitable.   If  the  latter  supposition  be  correct,  any  sur- 
plus food  will  of  course  be  more  advantageously  divided 
among  a  larger  munber  of  animals.    Somo  great  ama- 
teurs of  sheep   regulate  the  quantity  of  food  to  be 
given  to  them  only  by  their   appetites,  which,  how- 
ever, in  animals  that  are  always  properly  satisfied  with 
food,  is  not   so   great    as  in  those  wmch  are  poorly 
fed.     Others  think  that  greater  advantage  is  gained 
by  keeping  a  larger  number  of  sheep;  this,  however, 
may  easily  degenerate  into  a  system  of  starvation.    In 
determining  this  matter,  regard  should  be  had  not  only  to 

*  A  Berlin  quintal  contains  110  lbs.— -Fbbnch  Tranb. 

f  I  have  here  omitted  the  caleulatlon  of  the  prodaee  of  wool,  in  which  I 
think  there  is  a  misprint  hi  the  origiaal.  It  WM  €0tiaMted  at  70  rixHioUan, 
lOgrQ0chen.«*Fft£jrcB  Taaits. 
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growth  of  the  lambs,  and  the  increase  of  flesh  and  fat  in 
those  whidi  are  not  intended  for  breeding. 

Tvo  quintals  of  hay  per  head  is  usually  regarded  as  the 
most  advantageous  quantity  for  fine-woolled  sheep  of 
ordinary  size,  which  are  not  supphed  with  any  other 
food ;  some  farmers,  however,  consider  this  quantity  too 
large,  and  think  that  it  may  be  more  profitably  divided 
among  a  larger  number  of  aoinials  :  they  even  look  upon 
1«  quintal  per  head  as  vei^g  on  extravagance.  But  it 
shoidd  be  remembered,  that  by  giving  more  hay  we  save 
straw,  and  therefore,  when  the  latter  is  scarce,  it  may  be 
economical  to  increase  the  quantity  of  the  former. 

It  is  also  agreed  that  a  sheep  requires  3  lbs.  of  dry 
fodder  per  day :  if  its  food  be  reduced  below  this  quan- 
tity, it  suffers  from  hunger,  which  is  always  injurious. 
But  a  ewe  will  eat  8i  lbs.  of  dried  hay,  with  good  appetite. 
The  lai^^  the  proportion  of  nutritious  hay  to  straw  in 
this  allowance,  the  more  will  the  animals  thrive. 

In  valuations,  the  feeding  of  sheep  is  sometimes  put 
down  at  B  price  much  lower  than  that  which  it  really 
costs :  hut  this  ia  not  easily  discovered  till  more  exact  in- 
formation has  been  obtained ;  for,  at  all  events,  when  the 
shepherd  receives  part  of  the  produce  of  the  sheep-fold, 
only  the  amount  of  the  valuation  is  put  down :  whatever 
is  to  be  added  to  it  is  reckoned  apart,  and  the  shepherd 
pays  his  portion  of  it :  no  shepherd  who  understands  his 
business  will  object  to  this  apparent  sacrifice. 

Where  a  sufficieiuy  of  hay  cannot  be  obtfdned,  ffrain* 
feetHfifi  is  usually  adopted,  to  make  up  the  full  quantity 
of  food.  Oats  are  usually  preferred;  but  rye  and 
barley,  in  proper  proportions,  are  no  less  advantageous  to 
sheep.  In  places-  where  large  quantities  of  peas,  tares, 
beans,  or  buckwheat,  are  cultivated,  they  constitute  the 
most  usual  kind  of  grain-food  for  these  animals.  Mashes 
of  oil-cake  are  of  great  service,  especially  for  lambs  and 
suckling  ewes :  the  refuse  of  the  brandy  distillery  ia  also 
useful ;  bat  it  must  be  given  with  caution,  and  before  it 
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turns  soiir :  many  farmers  have  found  that,  when  acid,  it 
produces  a  bad  effect  upon  the  milk. 

CJorn  is  sometimes  given  to  sheep  in  bundles,  either 
unthreshed  or  only  half-threshed ;  but  the  quantity  cannot 
then  be  accurateljr  measured.  The  grain  is,  howevw, 
more  commonly  given  in  the  naked  state,  but  mixed  with 
chaff  and  slightly  moistened.  Sometimes,  also,  it  is  a 
little  swelled  by  soaking  in  water ;  this  method  is  parti- 
cularly adopted  with  the  seed  of  pulse.  Other  persons 
prefer  giving  it  in  the  ground  state,  mixed  with  <nit 
straw,  or  in  a  mash.  Provender  consisting  of  chaff  and 
refuse  com  is  sometimes  given  to  sheep. 

If  the  price  of  grain  be  somewhat  high,  this  mode  of 
feeding  will  be  among  the  most  expensive  that  can  be 
adopted :  it  is  therefore  resorted  to  only  at  lambing  time, 
or  in  cases  of  necessity,  or,  as  some  persons  recommend, 
for  curing  sheep  attacked  with  the  rot. 

Instead  of  depending  on  grain,  it  is  undoubtedly  better 
to  cultivate  root-crops  of  various  kinds,  and  use  them  to 
supply  the  place  of  a  portion  of  the  hay  on  which  sheep 
are  to  be  fed ;  perhaps  even  half.   Numerous  experiments 
have  shown  that  all  the  ordinary  root-crops  are  particu- 
larly beneficial  to  sheep,  and  preferable  to  all  kinds  of  diy 
fodder,  especially  during  suclding*time.     Sheep  are  never 
injured  in  health  by  these  roots,  but  digest  them  easily,  as 
is  proved  by  the  readiness  with  which  they  eat  them, 
especially  potatoes,   when  once  accustomed    to  them. 
When  these  vegetables  are  used  in  place  of  hay,  their 
quantity  must  be  proportioned  to  their  nutritive  powers, 
as  already  explained.     It  has  been  abundantly  proved, 
indeed,  that  they  may  be  used  altogether  instead  of  hay ; 
but  if  so,  the  sheep  must  be  plentifuUv  supplied  with 
straw ;  and,  after  all,  they  thrive  better  wnen  fed  on  roots 
and  hay  alternately.     Sheep  fed  daily  on  li  lb.  of  bay 
and  1  lb.  of  potatoes,  or  1  lb.  of  hay  and  2  lbs.  of  pota- 
toes, together  with  a  good  supply  of  straw,  have  been 
found  to  thrive  particularly  weU^  and  give  plenty  of  wool 
and  milk. 


Good  pea,  tare,  or  lentil-straw  may,  however,  be  used 
instead  of  hay  when  the  sheep  are  fed  on  roots. 

Acorm  and  horse-chemuts  afford  nourishing  food  to 
sheep :  they  are  particularly  recommended  for  those  which 
are  attacked  with  the  rot  or  watery  cachexia.  They  are 
given  in  the  quantity  of  about  a  pound  per  day,  either 
in  their  natural  state,  or  after  being  sMiked  for  some 
days  in  water,  and  then  dried  in  the  oven  -.  this  treatment 
causes  the  husk  to  separate,  and  removes  the  rough  taste. 

In  some  countries,  sheep  are  fed  in  a  great  measure  on 
the  leaves  of  the  elm,  lime,  poplar,  maple,  ash  and  alder 
trees,  the  relative  utility  of  wnich  varies  in  the  order  here 
mentioned.  The  branches  are  cut  in  July,  tied  up  in 
bundles,  dried,  and  collected  in  heaps;  they  are  Oten 
housed  in  a  bam,  to  be  given  to  the  sheep  as  a  supple- 
mentary food,  particularly  at  lambing  time.  In  places 
where  this  kind  of  food  is  regularly  used,  the  trees  which 
furnish  it  are  arranged  in  three  divisions,  fix)m  one 
of  which  the  leaves  are  gathered  every  year.  When  the 
sheep  have  eaten  the  leaves,  the  wood  is  used  for  burning. 

Salt  is  undoubtedly  useful  to  sheep  at  times,  but  should 
be  r^arded  rather  as  a  medicine  than  an  article  of  food. 
The  desire  of  hcking  salt  is  manifested  by  sheep  precisely 
at  the  time  when  they  require  it.  The  opportunity  of 
doing  so  is  afforded  to  them  without  spreading  salt  upon 
their  food,  by  suspending  a  lump  of  rock  salt  in  the  fold, 
or  making  cakes  of  dissolved  salt  and  mea),  baking  them, 
and  either  hanging  them  up  in  the  same  manner  or 
putting  them  in  the  mangers.  Brine  is  also  made  of  a 
solution  of  salt  and  an  infusion  of  aromatic  herbs,  viz., 
wormwood,  buckbean,  gentian,  holy  thistle,  camomile, 
marjoram,  rue,  balm-raint,  thyme  and  feverfew.  This 
hquid  is  placed  in  a  wooden  porringer ;  a  pound  of  it  will 
suffice  a  sheep- for  a  year. 

These  animals  i-equire  drink  as  much  aa  sohd  food,  and 
should  have  the  opportunity  of  drinking  often.  It  is  only 
when,  according  to  old-fashioned  custom,  they  have  been 
allowed  to  suffer  from  thirst,  that  they  are  likely  to  injure 
themselves  by  drinking  to  excess ;  such  injury  would  be 
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mott  likely  to  result  from  their  drinking  staffnant  or 
marshy  water.  When  fed  on  succulent  vegetables  they 
are  less  inclined  to  drink  than  when  they  live  on  dry 
fodder.  In  winter^  they  are  much  disposed  to  eat  sno^nr ; 
it  agrees  with  them  very  well. 

Dark,  confined,  damp  stalls,  such  as  have  been  too 
long  used  for  sheep  for  fear  of  their  suffering  from  cold, 
are  highly  injurious  to  their  health.    Sheep  are  naturally 
protected  from  cold,  and  they  enjoy  &esh  air  and  light 
more  than  any  other  domestic  animals.     It  is  only  when 
weakened  by  long  confinement  in  a  warm,  damp  atmo- 
sphere, which  throws  them  into  a  state  of  perspiration, 
that  they  are   injured   by  sudden  exposure   to  cold. 
All  intelligent  persons  are  now  convinced  that  light,  airy, 
spacious  sheepfolds   are   absolutely  necessary,  and  that 
nothing  need  be    apprehended    from    their    coolness. 
Well-fed  sheep  may  safely  be  exposed  to  a  temperature 
considerably  below  the  freezing  point. 

The  experiment  of  keeping  sheep  out  in  the  open  air 
at  night,  according  to  the  English  custom,  has  been  tried 
both  in  France  and  Germany.  M.  de  Trembicki,  of 
Lomna,  near  Warsaw,  particularly  deserves  the  thanks  of 
the  public  for  his  attention  to  this  matter  {*'  Annalen  dea 
Ackerbaues.''  1805.  I.  721.)  An  experiment  of  the 
same  kind  is  recorded  in  the  "  Annalen  aes  Ackerbaues,'' 
bd.  xi.  S.452.  But  notwithstanding  the  possibility  of 
keeping  sheep  out  at  night,  a  well-aired  fold  is  much 
more  advantageous  to  them ;  this  has  been  shown  in  the 
ninth  volume  of  the  '^  Annalen,"  s.  8S,  by  his  Highness 
the  Duke  of  Holstein  Becq.  Such  a  covering  forms  a 
useful  protection  to  the  newly-dropped  lambs,  especially 
in  the  very  cold  season :  it  likewise  keeps  off  rain  and 
snow,  and  prevents  succulent  fodder  from  being  spoiled 
by  frost.  In  rainy  weather  a  smaller  quantity  of  litter, 
also,  serves  for  sheep  in  the  fold,  and  their  dung  retains 
its  moisture  better. 

The  principal  requisites  of  a  good  sheepfold  are  suffi- 
ciency of  room,  currents  of  air  so  directed  as  to  afford 
perfect  ventilation  without  exactly  coming  in  contact  with 


the  aheep,  and  a  space  or  yvxi  in  front  in  which  they  can 
enjoy  the  open  air  aa  onen  and  as  long  as  they  like. 
Some  persona  have  built  magnificent  aheepfolds,  witii 
wide  uid  numerous  windows.  Theie  is  certainly  no 
objection  to  auch  folds ;  but  aheep  may  be  just  as  well 
k^  in  ordinary  folds,  built  acooi^g  to  the  old  plan, 
provided  the  necessary  ventilation  be  supplied,  the  doors 
be  left  open,  and  the  aheep  have  liberty  i^  going  in  and 
out  at  their  pleasure.  In  large  aheep  folds  it  is  very 
convenient  to  have  separate  stallfl  or  compartments  for 
the  several  descriptions  of  animals.  Hie  idlest  direc- 
tions, in  an  wricultnral  point  of  view,  respectang  the 
construction  of  sheep  folds,  will  be  found  in  Gilly'a 
"Anweisung  zur  landwirthsdiaftlichen  Ban  Kunst  von 
Friedrici." 

Among  the  various  modes  of  constructing  mangers,  the 
following  is,  in  my  opinion,  the  moat  suitable : — A.  board, 
about  16  inches  wide,  is  supported  on  four  tressels,  and 
bordered  with  a  lath  about  two  inches  deep.  This  board 
serves  to  retain  the  hay  dust,  and  to  feed  the  sheep  with 
short  fodder  and  roote.  Double  racks,  joined  blether, 
are  placed  upon  it.  These  racks  are  about  12  inches 
asunder  at  the  bottom,  and  10  at  the  tcm,  so  that  th^ 
incline  towards  each  other,  and  not  outwards,  according  to 
the  old  construction .  This  arrang^uent  not  only  obviates 
the  inconvenience  of  anything  famng  into  the  wool  of  the 
sheep  when  th^  pull  the  fodder  out  of  the  rack,  but  also 
prevents  them  nom  leaning  over  one  another  to  eat,  and 
thereby  soiling  each  other's  fleece.  By  thia  urangement, 
also,  the  animals  are  prevented  from  jumping  into  the 
numgers,  as  they  are  very  much  inclined  to  do.  The 
douUe  rack  is  suspended  by  cords  passing  over  a  pulley 
attached  to  the  rafters,  or  else  to  two  croes-bara,  by  means 
of  which  it  is  raiaed  above  the  board  when  the  aheep  are 
to  be  fed  on  short  fodder. 

I  have  elsewhere  spoken  of  the  advantages  and  incon- 
veniences of  night-penning  as  a  means  of  improving 
land.  That  this  treatment  may  not  injure  the  health  of 
Uie  aheep,  it  must  be  adopted  ia  the  wannest  part  of  the 
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year  only  and  in  dry  weatheF ;  moreover,  the  shem  must 
not  be  too  crowded  in  the  pens,  but  each  must  have  a 
space  of  ten  square  feet.  It  is  advisable  not  to  expoao 
tjfiem  to  a  thunder-storm,  but  to  take  them  back  to  the 
fold  when  such  a  shower  is  perceived  to  be  coming  on : 
but  a  sudden  heavy  rain  does  not  hurt  them  nearly  so 
much  as  a  long  continuance  of  ecid  damp  weather. 
Sheep  must  never  be  penned  on  damp  ground  :  the  drier 
and  more  sandy  the  soil,  the  less  is  it  likely  to  injure  them. 
A  flock  of  sheep  includes  the  following  divisions  : — 

1.  Breeding  ewes. 

2.  Wethers,  with  which  also  the  rams  are  usually 
kept. 

8.  Year  olds. 

4.  Lambs — ^these  are  kept  separate  during  the  sum- 
mer only,  because  at  the  beginning  of  winter  the 
lambs  of  the  previous  winter  are  taken  into  the  division 
of  the  yearlings. 

6.  Fatted  sheep,  where  fattening  is  attended  to,  and 
there  are  pastures  fit  for  that  purpose. 

1.  The  ewes  of  the  first  division  are  distinguished 
according  to  age,  and  entered  upon  the  register  4uxx>rd- 
ingly.     The  distinctions  are  as  follows : — 

(a).  Old  or  superannuated  ewes. 

(b).  Full-mouthed  ewes  which  have  got  their  eight 
large  incisors. 

(c).  Six- toothed  ewes. 

(d).  Four-toothed  ewes. 
^  For  the  winter  the  animals  are  put  in  the  division  to 
which  they  properly  belong  in  the  ensuing  spring  only. 
Thus,  the  lambs  bom  after  the  winter  of  1S09  are  re- 
garded as  year  olds  of  the  following  autumn,  and  placed 
in  the  corresponding  division  for  1809-10.  In  the  winter 
of  1810  they  are  classed  (such  at  least  is  the  custom) 
among  those  fit  to  receive  the  ram;  that  is  to  say, 
among  the  four-tooth  ewes,  though  in  reality  they 
have  yet  but  two  teeth.  A  similar  metliod  is  pursued 
with  the  otiier  daeses.    Moreover,  in  ia  dieepfold  where 


improvement  of  breed  is  attended  to,  the  ewes  are  dis- 
tinguished according  to  their  generations,  which  are  dis- 
tinguighed  by  peculiar  marks;  viz.,  those  of  pure  breed, 
and  those  of  the  fifth,  fourth,  third,  second,  and  fint 
generations.     They  are  distinguished  as  follows : 

OLD  OR  SUPIRAHIrllATU)  SBKBr. 

Pun     10 

or  tbe  flftb  eeneraUon 8 

FBIiL-KODTHBD   eBBBP,    WITH   XIUHT   TBBTH. 

P«re    so 

ortbeflruinneratioo 40 

„      (bnrtb  ditto 60 

„      tWrd  ditto , 60 

„      Mcond  ditto  40 

„      Bnt  ditto   30 

The  six  and  four-toothed  sheep  are  similariy  distin- 
guished. 

Sheep  are  usually  marked  and  counted  three  times  a 
year: 

1.  At  the  beginning  of  winter,  when  those  which  are 
to  be  drafted  are  separated  &om  the  rest. 

3.  In  spring,  when  winter-feeding  is  nearly  over ;  the 
sheep  to  be  drafted  after  shearing  are  then  marked. 

3.  At  shearing-time. 

The  raster  is  consequently  revised,  or  the  number  of 
sheep  in  each  class  and  division  noted,  three  times  a  year. 
Some  persons  perform  this  revision  every  month,  but  this 
is  unnecessary,  provided  that  care  be  taken  to  note  once 
a  month  all  changes  which  happen  in  the  fold,  and  every 
increase  or  diminution  of  numbers. 

The  state  of  a  flock  during  winter  ia  considered  per- 
manent. In  summer,  the  number  is  increased  by  ib.sk  of 
the  lambs,  but  it  \s  also  diminished  by  losses  and  removals 
which  have  taken  place  during  the  spring.  If  the  flock 
consist  of  1,000  sheep  during  winter,  pasturage  must  be 
provided  for  at  least  1,800. 

Wethers,  or  sheep  for  fattening,  are  regarded  in  this 
country  but  as  an  accessory  though  necessary  branch  of 
sheep-husbandry.    It  is  true  that  we  sometimes  meet 
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with  £Brf;teiiiiig  flocks,  oonakting  entirely  of  wethero  aiui 
drafted  sheep,  bought  for  the  purpose  from  owners  of 
flocks,  and  &ttened  either  for  summer  or  winter;   but 
sheep-husbandry  is  rarely  undertaken  with  fattening  for 
its  principal  object,  as  it  is  in  En^and.    The  principal 
object  with  us  is  the  wool :  breeding  and  fattening  aine 
resorted  to  only  fit>m  necessily.    The  multiplication  of 
sheep  for  the  former  of  these  purpose  is  so  rapid  that 
our  markets  are  glutted  with  drafted  sheep;   out  the 
flesh  of  these  animals  being  of  indifferent  quality,  the 
taste  for  it  has  been  lost ;  and  the  low  price  of  bad 
mutton  causes  a  depression  also  in  that  of  good,  at  least 
in  the  government  duties  hitherto  in  use.    Hence  it  can 
rarely  be  profitable  in  this  country  to  rear  shee]^  espe- 
cially adapted  for  fattening,  and  devote  to  that  object  the 
care  which  we  bestow  upon  the  wod,  or  pursue  it,  as  the 
English  do,  to  the  detriment  of  the  latter. 

There  is  great  diversity  in  the  disposition  to  fatten 
and  the  goodness  of  the  flesh  in  the  several  races  of  sheep. 
In  England  there  are  breeds  of  which  ewes  produce  one  or 
even  two  lambs  in  their  second  year,  sudde  them,  and 
become  fat  either  by  autumn  or  during  the  following 
winter  without  being  covered  a  second  time.  Such  sheep 
are  considered  the  most  profitable  of  all ;  for  the  price  of 
their  meat  well  repays  the  cost  of  both  winter-feeding 
and  pasturage ;  the  wool  is  r^arded  as  only  of  seoon^biy 
importance.  This  property  does  not,  however,  belong  to 
all  the  English  races :  there  are  some  which  cannot  be 
profitably  fattened  till  the  third  or  fourth  year.  There  is 
also  great  diversity  in  the  quality  of  the  meat.  Good 
mutton  should  not  be  spongy  or  very  porous,  but  soft,  of 
delicate  fibre,  and  succulent.  A  moderate  quantity  of  fat, 
mixed  with  the  muscular  fibre,  is  much  ^(teemed ;  but 
the  excess  of  that  substance,  which  shows  itself  on  the 
outside  sometimes  in  layers  five  or  six  inches  thick,  is  fit 
only  for  the  poorer  class  of  people,  who  use  this  fat  to  eat 
with  the  leguminous  vegetables  on  which  they  hve. 

Many  Engtishmen  consider  goodness  of  flesh  and  dis- 
position to  fatten  incompatible  with  fineness  of  wool 


This  opinion  is  not,  however,  ooiTersal :  some  persons 
in  England  think  that  goodness  of  flesh  and  wool  may 
be  united.  They  have,  however,  seen  abundant  proof 
that  the  merino  breed  is  very  defective  in  these  rei^ects, 
and  upon  a  given  quantity  of  food  produce  flesh  infeoior, 
both  in  weight  and  quahhr,  to  that  of  any  other  breed. 
It  is  commonly  considered  that  the  greater  value  of  the 
wool  does  not  compe^isate  for  these  disadvantages,  at 
least  in  the  system  of  £ngUsh  husbandry.  Many  Ear- 
men,  therefore,  without  directly  opposing  the  intro- 
duction of  the  merino  breed  into  England,  think  that  an 
intmuediate  race,  possessing  both  qualities,  might  be 
formed  by  crossing,  and  a  proper  selection  of  indivi- 
duals. 

With  m,  in  G}ermany,  the  production  of  meat  is  but  a 
seoondaiy  consideration :  generally  speaking,  we  have  no 
breed  particularly  famous  in  this  respect.  We  must, 
however,  remember,  that  upon  a  given  quantity  of  food 
the  pure  merino  race  does  not  gain  so  much  flesh,  or  pro- 
duce meat  of  so  good  a  quality,  as  the  larger  varie^  of 
our  native  breed.  The  wethers  of  the  former  race  evi- 
dently make  less  progress  than  those  of  the  latter;  and 
when  a  butcher  is  permitted  to  make  a  selection  amongst 
a  flock  of  mixed  sheep,  he  will  reject  all  the  merinos, 
unless  they  have  already  gained  a  large  quantity  of  wool, 
a  drcnmstoQce  which  he  very  well  knows  how  to  appre- 
date. 

Considering  the  great  advantage  which  the  merinos 
present  by  the  quantity  of  wool  which  they  yield,  we 
shall  scarcely  be  prevented  by  the  circumstuice  just  men- 
tioned &om  introducing  the  breed  into  otu*  establishments, 
unless,  indeed,  a  change  of  circumstances  should  greatly 
increase  the  price  of  mutton  as  compared  with  that  of 
wool. 

If,  however,  peculiar  circumstances  of  husbandry  should 
induce  cultivators  to  direct  their  attention  to  the  fiittening 
of  sheep,  and  to  turn  the  milk  of  their  ewes  to  account 
it  would  be  no  lees  advantageous  to  have  a  good  native 
breed,  perfected  within  itself.    When  our  only  object  is 
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to  keep  wethers  for  {iatteningy  and  buy  them  for  this  pur- 
pose of  breeders,  we  shall  undoubtedly  find  the  native 
breed  the  most  advantageous,  especiaUy  when  we  intend 
to  fatten  quickly,  and  therefore  reckon  but  little  on  the 
wool  which  the  sheep  may  gain  during  fattening. 

It  may  also  be  found  advantageous  to  keep  sheep  for 
jEattening  in  localities  where  the  pastures  are  rich  but  not 
very  healthy,  such  indeed  as  to  cause  some  danger  of  the 
rot  or  watery  cachexia ;  or  on  a  moist  rich  soil,  where 
the  stubble-lands  and  meadows  yield  abundant  second 
crops,  and  at  the  same  time  lean  sheep  can  be  purchased 
at  low  prices,  and  sold  at  a  good  profit  when  fattened. 
When  lai^e  quantities  of  root  crops  are  cultivated,  it  may 
be  found  advantageous  to  fatten  sheep  during  winter  and 
sell  them  in  May,  for  at  that  season  there  will  seldom  be 
any  difficulty  in  finding  a  market  for  fatted  sheep,  par- 
ticularly in  the  neighbourhood  of  large  rich  towns,  in 
which,  at  this  time,  good  mutton  is  highly  prized. 

When  the  fattening  of  sheep  is  undertaken,  it  is  best 
to  bring  it  to  perfection  as  soon  as  possible,  and^frequently 
to  renew  the  flock.  Wethers  kept  for  a  whole  year  will 
rarely  pay  for  their  food,  whether  they  are  stall-fed  or 
pastured.  If,  therefore,  we  possess  fastening  pastures, 
they  must  be  liberally  used,  that  is  to  say,  we  must  not 
put  too  many  sheep  upon  them.  A  portion  of  the  pas- 
tures must  be  reservea  in  order  that  the  sheep  may  be 
placed  upon  them  when  the  grass  begins  to  get  low 
on  those  which  they  have  previously  occupied :  drafted 
ewes  may  then  be  put  upon  the  latter  to  consume  the 
rest  of  the  grass.  If  this  pasturage  be  not  sufficient, 
additional  food  must  be  given  in  the  fold,  so  that  the 
fattening  may  be  complete  in  eight  or  at  most  in  ten 
weeks.  If  the  fattening  take  place  in  winter,  the  sheep 
must  from  the  first  be  supplied  with  as  much  food  as 
they  will  eat ;  it  is  astonishing  to  observe  the  quantity 
that  one  of  these  animals  will  consume  when  in  the 
middle  of  fattening.  But  fodder  thus  given  will  pay  its 
expenses  much  better  than  that  which  is  parsimoniously 
applied,  so  as  not  even  in  four  months  to  bring  the 


sheep  to  the  degree  of  iatness  which  they  might  attain  in 
two.  Twelve  wethers,  of  the  native  breed,  which  I  once 
put  upon  trial  in  my  sheepfold,  intending  them  for  use 
m  my  own  house,  were  fed  with  a  scheffel  of  potatoes 
and  a  quarter  quintal  of  hay  per  day :  in  six  or  eight 
weeks  they  became  so  fat  and  produced  meat  of  so  good 
a  quality,  that  all  who  ate  of  it  at  my  table  declared  that 
they  had  never  eaten  meat  more  suixulent  or  of  more 
agreeable  flavour ;  they  found  out,  in  short,  how  it  is 
that  the  English  set  so  high  a  value  on  good  mutton. 

Wethers  which  are  to  be  fattened  at  mme  should,  while 
they  are  lambs  and  year  olds,  be  kept  in  such  a  manner 
that  they  may  attain,  during  the  time,  to  their  fuU  size 
and  strength.  The  better  sort  of  our  native  sheep  may, 
by  good  feeding,  be  raised  to  an  extraordinary  degree  of 
size  and  weight.  This  is  proved  by  the  wethers  some- 
times kept  alone  is  stables  from  their  first  year  to  the 
time  when  they  are  put  up  to  fatten  j  they  may  then  be 
more  sparin^y  fed.  When  sheep  are  bought  exclusively 
for  fattening,  success  depends  chiefly  on  the  selection  and 
price  of  the  animals  purchased.  In  general,  it  will  be 
found  advantageous  to  buy  the  largest  sheep  that  we  can 
feed,  even  if  we  pay  a  hi^er  price  for  them. 

On  large  sheep-farms  it  is  necessary  to  have  a  master- 
shepherd  to  overlook  the  whole ;  he  usuaUy  receives  a 
part  of  the  produce,  and  is  considered  responsible  for  the 
success  of  the  whole  concern.  He  has  under  him  shep- 
herds to  look  after  the  suckling  ewes,  a  shepherd  for  the 
wethers,  one  for  the  year  olds,  and  another  for  the  lambs 
^the  last  is  usually  a  boy. 

The  shepherd's  occupation  is  in  some  respects  a  kind 
of  trade,  but  it  is  often  hereditary.  The  children  of 
shepherds  acquire  from  their  youth  a  certain  affection  for 
sheep,  and  a  peculiar  tact  m  overlooking  them;  they 
become  early  and  practically  accustomed  to  the  shepherd  s 
life,  often,  indeed,  so  far  as  to  unfit  them  for  all  other 
occupations.  A  good  shepherd  of  this  kind  is  certainly 
preferable  to  one  who  takes  up  the  occupation  at  a  lat^ 
period  of  his  life,  and  has  to  acquire  the  tact  of  watdiing 
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sheep.  The  only  thing  to  be  regretted  is,  that  oeriain 
prejudices  and  superstitions  become  inherited  from  father 
to  son,  and  can  scarcely  be  eradicated  by  the  most  palpa- 
ble demonstration.  Frequently  there  rdgns  among  them 
a  certain  eyyrU  de  co9^9  which  inducea  them  to  comfaiiie 
for  the  purpose  of  deo^ving  and  injuring  their  mastos. 
A  man  possessing  the  quahties  of  an  intelligent  master* 
shepherd,  but  free  6om  these  prejudioes  mdi  this  paity 
^irit,  is  a  most  valuable  aequisition,  e^ieciatty  whero  the 
cultivator  cannot  exercise  a  minute  inqpertifm  ovtf  his 
sheepfdd,  and  direct  his  i^ph^fda  in  the  minute  details 
of  their  duty. 

In  some  eoontries  the  master-shepherds  are  so  oompted 
that  it  becomes  necessary  to  seleet  young  persona  of  good 
oharaetor,  and  either  tRun  them  up  one  s-self  to  the  em- 
{^yment,  or  apprentice  them  in  a  well-Gondiieted  estab- 
lishment in  some  other  country.  It  is  miM^  to  he  wished 
that  the  schools  of  shepherds,  so  long  wanted,  and  so 
often  proposed*  w^re  aetuaOy  established  and  org^miBBd. 
As  shepherds  have,  from  the  earliest  times,  possessed  the 
confidence  dt  the  pec^e  for  treating  the  diseases  of  aid- 
mats  and  even  of  men»  and  as  they  make  use  of  various 
superstitious  remedies,  and  even  perfona  opemtioDs^  thaa 
c(»fidenco  might  be  turned  to  account  by  fornoshing  the 
pupils  with  some  instrueti(m  in  the  yetemwry  art  Thej 
might  then  to  a  certam  extent  fcJ9ow  the  oorapation  of  a 
vetermary  surgeon,  whidi  can  never,  »oept  in  cestaiR 
countries,  furnish  foU  emplojioeDft  for  any  one. 

At  the  present  day,  the  inconvenieiice  of  allowing  tte 
head-shepherd,  as  well  as  the  other  servants,  to  ke^ 
sheep  in  the  iock  ob  their  own  aeoosBft,  is  geDeraliy  ad- 
mitted. When  such  a  {M?aetioe  was  permakted,  ik  was. 
perfectly  natural  that  the  sheep  belcNDgmg  to  the  AefbaA 
shodid  be  alwasfs  the  best.  Ins  hmba  the  finest,  and  that 
all  theammafe  that  died  were  not  his  but  the  master's  : 
afi  control,  in  sbotty  was  impossiUe.  The  custom  was» 
however,  not  eae»ly  abdished,  because  att  qualzfiad-  shep- 
bards  insisted  (m  its  preservation,  and  it  was  conseq^rasttjr 
(fiffio^  to  obtain  osteon  any  otlmr  tems.    It  was-  iatSb^ 


prohibited  by  law  in  the  Prassiao  mcl  aevetai  other  states, 
any  proprietor  who  shoidd  establish  or  perpetuate  the 
practice  being  made  hable  to  hesTy  penalties.  The  shep- 
herds were  therefore  obhged  to  submit,  and  accept  other 
conditions. 

It  was  thea  detettnined  what  ptoportion  they  should 
Meeire  of  the  total  prodnce  of  the  flock,  a  portion  which 
they  Were  Conseqnently  obliged  to  jmrchase  whhcwt  hav' 
ins  sheep  especially  bclongtng  to  them.  They  were  also 
obliged  to  bear  theif  part  of  the  accessory  expenses,  a«d 
a  certain  cfOaotity  of  hay  ins  appointed  to  be  stipidied  to 
the  fioti  without  payment.  Everything  beyond  this, 
aoch  as  salt,  gnun,  ac.,  as  weH  as  all  incidental  expenses, 
were  to  be  borne  in  common,  so  that  the  shepherd  paid 
his  proportion  of  them.  This  Mrangentent  binds  the  in- 
terest of  the  proprietor  to  that  of  the  shroherd  j  it  tatai- 
giunates  these  two  interests  as  it  were,  and  prev'eDts  frattd, 
or  at  least  throws  obstacles  ttt  its  way.  It,  however, 
occasions  Some  difficulties  in  the  appointment  of  disnrisssd 
d  the  shepherd,  particolarfy  when  the  establfehnient  is 
considerable,  and  has  for  its  objects  the  increase  and  im- 
provement of  the  breed ;  f«  m  either'  case  a  vahiation 
wffl  be  necessary,  and  the  shepherd  who  leaf  es  has  a  right 
to  claim  his  part  m  the  incretwed  value  of  the  flock,  since 
he  has,  contributed  to  the  expenses  by  which  this  increase 
has  been  produced. 

Some  persons  rflow  the  shepherd  a  certain  portion  of 
the  prodoce,  withont  obhging  him  to  purchase  part  of  the 
stock,  sometimes  even  withont  requiring  him  to  pay  his 
portion  of  the  inciifcnffd  expenses. 

If  the  proprietor  be  wffhng  to  exercise  a  tery  ctaeftit 
superintendence  over  his  sheepfold,  and  in  some  measure 
to  take  upon  himsdf  the  office  of  director.  Or  if  he  employ 
a  clever  assistant,  he  may  *ngage  men  at  iSxed  wages, 
and  feed  them  or  allow  them  ft  certain  quantity  of  pro- 
vision for  fhcii'  nraintenaftce'.  Itf  order  to  saterest  them 
in  the  success  of  the  sheep-husbandry,  it  is  a  good  plan 
to  allow  them  a  speciftea  gratuity  for  every  lamb  that 
they  rear  in  heaftfc  to  the  bwinnifi^  of  winter. 
3  F  2 
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It  is  of  great  importance  that  the  shepherd  train  his 
dog  well,  and  have  him  perfectly  mxder  command;  for 
a  dog  which  disturbs  a  flock  at  improper  times  may  com- 
pletely derange  it. 

The  washing  of  wool  on  the  sheep's  back  is  always 
very  imperfect,  and  is,  therefore,  adopted  only  to  take 
off  the  grosser  part  of  the  dirt,  which  in  well-tended 
flocks  of  fine-woolled  sheep  ought  not  to  be  tolerated. 
Wool  is  more  or  less  cleansed  by  this  washing.      This 
circumstance  raises  or  lowers  the  value  of  the  wool  in  the 
eyes  of  experienced  connoisseurs;   but  more  complete 
washing  diminishes  the  weight,  and  the  loss  which  thence 
residts  is  often  more  than  an  equivalent  to  the  increased 
value  of  the  wool.     The  chief  inconvenience  of  washing 
on  the  back  is  the  injury  which  it  does  to  the  animal's 
health  in  bad  weather ;  a  circumstance  which  it  is  not 
always  possible  to  avoid,  if  the  time  for  taking  wool  to 
market  should  not  admit  of  delay  in  shearing.     !Fre- 
quently  when  perspiration  cannot    be    completely  re- 
established before  shearmg,  its  suspension  tkrows  bade 
the  natural  and  even  the  internal  grease  of  the  wool. 
But  the  use  of  this  washing  is  so  completely  established 
in  Germany,  and  so  genersdly  recognized  in  the  trade, 
that  it  would  be  difficult  for  a  private  individual  to  dis- 
pense with  it.     Our  wool  is  not  purchased  unless  ft  has 
undergone  this  washing,  and  we  have  not  the  necessaiy 
establishments  for  cleansing  it  thoroughly;   moreover, 
if  we  even  attempt  this  complete  washing,  purchasers 
will  not  usually  pay  the  price  which  it  is  really  worth, 
according  to  its  actual  weight,  because  they  prefer  to 
perform  this  last  washing   themselves   when  they  sort 
their  wool.     An  opportunity  should  be  taken,  at  a  time 
when  wool  is  much  in  request,  for  the  proprietors  of  the 
best  flocks  to  unite  for  the  purpose  of  selling  their  wool 
either  in  the  unwashed  state  or  when  thoroughly  washed 
after  shearing,  and  of  establishing  in  every  country  where 
sheep  are  abundant  the  arrangements  required  tor  com- 

{ilete  washing ;  these  arrangements  are  now  well  known. 
t  has  been  found  that  wool,  when  thoroughly  washed 


after  shearing,  loses  in  weight  about  54  per  cent.,  pro- 
vided it  has  not  been  previously  washed  on  the  back.  In 
the  latter  process,  the  wool  probably  loses  about  25  per 
cent,  of  its  weight  in  the  unwashed  state.* 

The  success  of  washing  on  the  back  depends  partly  on 
the  method  adopted,  which  is  variable — partly  on  the 
care  bestowed  upon  the  operation,  and  -parOy  upon  the 
water.  Hard  water  has  but  little  effect  on  the  grease 
and  dirt  contained  in  the  wool.  Soft  water,  on  the  con- 
trary, especially  if  it  be  soapy,  renders  the  wool  much 
whiter  and  cleaner ;  this  is  also  the  case  with  the  water 
of  the  well  at  Mogelin,  of  which  I  have  had  occasion  to 
apeak  in  the  Jnnalm  dea  Jckerbauea,  bd.  x.,  a.  390. 

To  diminish  the  ill  effects  of  washing  on  the  back  with 
regard  to  the  checking  of  perspiration,  it  is  of  great 
importance  for  the  health  of  the  animal,  as  well  as  the 
qiuUt^  of  the  wool,  to  endeavour  to  restore  perspiration 
before  shearing,  by  keeping  the  animals  warmer  and 
feeding  them  better  than  usual;  if  possible,  also,  an 
intervfd  of  a  week  should  elapse  between  washing  uid 
shearing,  particular  care  being  taken  to  prevent  the 
sheep  irom  getting  dirhr  again. 

Opinions  are  mudi  divided  respecting  the  comparative 
advantages  of  shearing  twice  or  only  once  a  year.  With 
Merinos,  and  sheep  of  improved  breeds,  the  practice  of 
shearing  twice  a-year  has  been  generally  abandoned; 
lately,  however,  some  persons,  who  ate  in  the  habit  of 
feedmg  sheep  veiy  plentifully  and  on  very  substantitd 
food,  have  resumed  it,  because  the  wool  of  their  sheep 
grows  so  fast  and  becomes  so  thidc,  that  the  animaU 
ass  less  inconvenienced  by  the  double  shearing  than  by 
the  length  of  their  wool.  With  well  fed  native  sheep  an 
increase  in  the  quantity  of  wool  has  been  obtained  by 
two  shearings,  esumated  ^  some  persons  at  l^,  and  by 
others  at  It  of  the  whole,  m  some  eountri^  it  is  thought 
that  the  wool  obtained  by  two  shearings  is  inferior  to 

*  The  Rmonnt  of  thto  Im*  Tkriet  weordlng  to  nee,  Montry,  kind  of  food, 
■nd  Uu  degree  of  detnllneu  la  which  the  sheep  tie  kept  Marino  wool  wine- 
UmM  loMs  flTe-elghUu  oi  Umee-qntHen  of  Iti  w^ht  by  complete  wasUng, 
when  tlu  uliuli  are  well  fed  mad  the  wool  is  jtrj  gnaqr.— Fsbhcb  Tbahi. 
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that  of  one  year's  growtbi  in  otheig.  on  th?  ooatmay^ 
this  is  d&md :  tho  diffisrepce  of  opuuon  arises,  no  dpfubt, 
ffopi  the  varioim  kMs  pf  maniifactqrp  in  which  tb^  wool 
is  used.    Hatten  jff^&r  9bort  wopl     Sheap  aocoirtoiiiad 

to  be  shorn  twi(^  A  yaar  often  los^  th^ir  wool  m  the 
spring  following  the  AiMwnn  in  which  the  shctaring  bas 
for  tbs  first  time  been  omitte4;  it  m»t  then  be  pujl^d 
off  by  hand.  Thi^  inconyenienoe  is  mnoh  mao  pens^n 
tible  when  the  she^  gra^e  in  wopdn  or  Among  bwhos. 
Sheafing  too  early  <^  too  late  lA^fff^  pnpdneeii  a  bad 
eflbct  on  the  animal's  health  s  the  only  reniedy  for  iho 
mischief  is  a  supply  of  yery  snecnlent  food. 

To  obtain  the  proper  quantity  of  wool,  it  is  impoftmt 
that  the  dieep  be  shorn  close  to  the  sl(in«  pnd  as  fssxe- 
Mv  as  possiblei  so  that  no  wool  may  be  left  on  tha 
body  in  stripes,  Skilfol  and  practised  shearers  mnst  be 
employed,  and  well  looked  afi;er  i  this  the  shaph/ml  will 
always  do  if  he  is  to  haye  pert  of  the  produce  of  tbo 
wool,    The  &rm  of  the  sheaia  and  the  equality  of  their 

blades  is  also  of  considerable  importance,* 

The  shewer  is  usually  paid  sq  much  per  head,  four  or 
six  pfennings.f  A  moderate  addition  to  this  sqm  will 
be  weU  npended,  if  we  can  ensure  by  it  that  the  sbeep 
will  be  more  completely  shorn.  Shearing  eieented  by 
8tatute4abouiers  is«  as  may  be  ooneeivedj  ntrely  per- 
formed with  care. 

When  a  flock  contains  sheq^K^  yanous  d^giwa  of  fine- 
ness, they  must  be  separated,  The  rams«  wethers,  ewes, 
and  year  olds  are  also  sepamtely  shorn,  and  the  wool  of 
each  chiss  is  kept  separate* 

In  this  country  it  is  not  usual  to  pick  the  wool,  and 
put  by  itself  that  which  belongs  to  each  part  of  the  body* 
A  few  fleeces  are  ceonmonly  plaoed  one  npcm  the  other, 
so  as  to  form  a  heap  weighing  about  twmty  pmmds ; 
they  are  then  folded  into  bundles,  the  short  plean  woo} 
being  placed  in  the  middle.    Each  bundle  is  tied  with 

*  Bxoellent  ihrnr*  aie  P0w  mil4«  »t  eie  manufiietQiy  of  Schickter,  i^  fmnt 
of  the  Bbertwold  at  NcusUdt,  A. 
t  About  three  Ibrtbiqgi  or  »  penpyt 


uun  pacK-thread;  (v  aise  tue  wou  is  put,  witbout  tying, 
into  sacks. 

In  flocks  of  high-bred  sheep  an  exact  account  is  taken 
of  tte  weight  of  wool  of  each  animal,  in  order  to  deter- 
mine its  value  acoordingly,  and  make  a  proper  selection 
of  individuals  for  breeding ;  for  richness  of  wool  ia  pro- 
bably an  hereditary  quahty.  This  opinion  is  in  reality 
supported  by  experiaice,  eo  far  at  least  as  weight  de- 
pends on  thickness  (that  ia,  on  the  number  of  fibres). 
The  length  of  the  wool,  by  which  its  weight  is  no  less 
essentiaify  influenced,  tkpends  on  the  food  and  health  of 
the  animal. 

Merino  wool  is  heavier  in  proportion  to  its  bulk  than 
that  of  our  native  aheep.  But  if  a  sheep  of  our  country 
give  less  weight  of  wool  than  a  merino,  the  deficiency 
will  doubtless  be  found  to  arise  from  its  having  been  less 
substantially  fed.  Upon  equal  food,  our  best  native 
sheep  seem  always  to  yield  a  larger  quantity  of  wool. 

For  the  particular  care  required  for  merinos,  and  the 
mode  of  estimating  the  value  of  these  animals,  and  of 
their  wool,  I  must  refer  my  readers  to  the  works  already 
cited. 


All  that  relates  to  the  breeding,  training,  and  manage- 
ment of  horses,  has  been  fully  treated  by  many  learned 
and  intelligent  men  who  have  devoted  themselves  to  this 
branch  of  knowledge.  We  are,  however,  still  in  want  of 
a  fundamental  and  scientifio  development  of  thi<)  branch 
of  rural  economy — a  treatise  which  shall  famish  a  clear 
and  exact  summary  of  it,  and  distinguish  that  which  is 
conformable  to  nature  from  that  which  is  founded  on 
prejudice ;  for  in  this  branch  of  husbandry  we  meet  with 
prejudices  no  less  deepty  rooted  than  those  which  beset 
us  in  others.  I  have  not  the  presumption  to  attempt 
such  a  summary ;  and  this  ia  certainly  not  the  place 
for  a  treatise  of  sufficient  extent  to  include  ail  that  is 
necessaiy,  I  shall  therefore  content  myself  with  noticing 
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what  the  farmer,  in  his  individual  capacity,  requires  to 
know  of  the  breeding  and  feeding  of  horses.* 

I  cannot,  therefore,  undertake  to  give  a  description  of  the 
breeds  of  different  countries,  or  of  those  which  have  been 
formed  from  them  byselection  of  individuals,  or  bycrossing. 

The  farmer's  horse  should  be  thickset,   short,   with 
broad  chest  and  rump,  round,  muscular,  and  nervous ; 
but  not,  as  some  persons  think,  lai^e-boned.     He  should 
be  not  fieiy,  but  rather  lively ;  and  above  all  he  must  be 
persevering  and  hardy,  so  that  even  when  subjected  to 
extraordinary  fatigue,  or  badly  attended  to  and  poorly 
fed  for  a  time,  he  may  be  able  to  put  up  with  these 
inconveniences  without  being  weakened  or  losing  his 
health.     A  good  foot  is  an  indispensable  qualification. 
The  horse's  strength  must  be  proportioned  to  the  loads 
which  he  has  to  £aw,  or  the  land  of  soil  on  which  he 
works.    Strength,  however,  does  not  always  depend  upon 
size :  there  are  many  small  horses  which,  when  harnessed 
with  others  of  larger  stature,  will  beat  them,  and  com- 
pel them  to  give  way :  but,  as  it  is  said,  a  large  horse 
fills  his  harness  better,  and  when  free  from  blemish,  is 
usually  stronger,  and  takes  longer  steps.    Large  horses, 
however,  require  more  food ;  and,  on  this  account,  those 
which  are  smaller,  not  from  poor  feeding,  but  by  nature, 
are  preferable,  provided  they  are  not  to  be  ordinarily  em- 
ployed in  very  heavy  work. 

There  is  greater  difficulty  in  finding  a  breed  of  horses 
perfectly  well  adapted  to  agriculture  than  one  of  higher 
character ;  because  attention  has  eveiywhere  been  directed 
to  the  latter,  to  the  exclusion  of  the  former.  A  good 
hardy  race  of  plough-horses  has  been  too  often  mixed 
with  one  altogether  unfit  for  the  purpose,  even  by  those 
who  are  most  zealous  in  the  breecQng  of  horses.  In  the 
national  studs  which  many  sovereigns  have  established  to 
the  great  advantage  of  their  subjects,  the  object  usually 
aimed  at  has  been  the  production  of  good  riding-horses ; 

*  The  best  work  hitherto  published  on  this  subject  is  nndoabtedly  that  of 
^'  Naumann  iiber  did  (vorzuglicbsten  Thelle  der  Pferdwissenschaft."  3  Theile. 
Berlio,  1800-1801?.  A.  This  want  has  been  snppUed  by  Mr.  Youatt's  book  on 
*' The  Horse." 
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and  in  most  cases  the  choice  of  stallions  has  been  made 
'vnth  too  little  regard  to  the  nature  of  the  breed  ahready 
existing  in  each  district,  the  mode  in  which  the  animals 
were  treated,  and  the  nature  of  the  pastures. 

The  very  sturdy  race  of  horses  once  common  in  Meck- 
lenburg is  no  longer  found,  excepting  on  particular 
estates  and  rural  establishments  of  that  country,  and  per- 
liaps,  also,  in  Fomerania.  In  the  former  country  it  is 
sometimes  found  in  a  state  of  higher  breeding,  without, 
however,  having  lost  those  qualities  which  render  it  fit  for 
agricultural  purposes.  The  Holstein  horses,  often  called 
Mecklenburg,  rarely  possess  the  quaUties  which  the 
farmer  looks  for :  but  there  is  a  race  of  Danish  horses, 
known  by  the  name  of  Wasserdenen,  which  is  perhaps 
stronger  and  hardier  than  any  other.  Lithuanian  horses 
are  strong  and  robust,  in  proportion  to  their  size ;  but,  for 
the  most  part,  too  small.  I  am  not  in  a  position  to  form 
a  judgment  on  the  ordinary  race  of  agricultural  horses  to 
be  found  in  other  parts  of  Germany. 

In  the  first  volume  of  this  work  I  have  considered  the 
question,  how  far  the  breeding  and  training  of  horses  can 
be  an  advantageous  occupation  for  the  farmer.  When 
once  a  race  well  adapted  to  agriculture  has  been  obtained 
with  a  stallion  who  goes  quietly  with  the  mares  that  he 
serves,  and  covers  the  working-mares  at  proper  time,  I  am 
persuaded,  from  the  considerations  adduced  in  the  same 
paragraph,  that  the  rearing  of  foals  on  pasturage  proper 
for  the  purpose,  or  even  in  the  stable,  will  be  found  pro- 
fitable :  if,  at  least,  the  advantages  of  a  uniform  and  well- 
known  breed  be  taken  into  account.  It  is  this  system  of 
breeding,  and  not  the  formation  of  a  stud,  that  we  here 
consider.  The  mares  and  staUion  are  to  be  kept  as 
working  horses,  breeding  being  regarded  merely  as  a  se- 
condary object. 

A  mare  may  receive  the  stallion  when  she  has  com- 
pleted her  third  year,  so  that  she  may  foal  at  the  age  of 
four  years.  But  for  a  working-mare,  it  is  better  to  defer 
it  till  the  fifth  and  sixth  year,  so  as  not  to  try  her 
strength  too  early,  and  in  two  ways  at  once.  Mares 
may  very  well  produce  a  foal  every  year ;  but  once  in  two 
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yean  is  ofteQ  enough  for  those  which  worL  They  are 
wvend  early  in  the  season — ^in  February^  if  possible— eo 
that  they  may  fioal  at  a  time  of  year  when  thdr  work  cm 
be  dispensed  with,  and  they  can  be  property  treated. 
They  must  thai  be  fed  in  the  stable,  and  on  very  substan- 
tial food.  The  practice  of  making  mares  foal  in  May,  so 
that  they  may  have  the  advantage  of  green  grass,  cannot 
be  adopted  with  plough-^horses. 

The  time  when  the  mare  is  in  her  greatest  heat  must 
be  carefully  observed  and  taken  advantage  of,  as  with 
cows :  this  can  be  done  only  when  there  is  a  stallion  on 
the  spot.  This  usually  shows  itself  from  the  eleventh 
day  after  parturition,  and  the  mare  ia  then  particularly 
disposed  to  take  the  staUion.  It  is  fix>m  this  cause  that 
mares,  though  they  go  with  young  nearly  a  year,  are  capa- 
ble of  producing  a  colt  every  year  at  the  same  time. 

It  is  a  very  bad  plan  to  have  a  mare  covered  twice  in 
the  day,  or  generally  even  during  the  same  heat,  provided 
she  has  been  already  weU  covered. 

The  principal  sign  which  indicates  that  a  mare  has  con- 
ceived IS,  that  she  rejects  the  stallion,  even  while  still 
showing  some  sign  of  heat.  A  mare  in  foal  usually 
exhibits  a  certain  degree  of  laziness:  she  stales  fre- 
quently, or  at  least  shows  a  desire  to  do  so.  After  the 
lapse  of  a  fortnight,  the  udder  and  veins  leading  to  the 
teats  usually  swell :  this  symptom  lasts  for  a  week,  and  then 
disappears.  At  the  end  of  the  sixth  month,  the  hinder 
part  of  the  body  enlarges,  so  that  the  circumference  of  the 
part  near  the  hind-legs  becomes  as  large  as  that  immedi- 
ately behind  the  fore-legs :  this,  however,  is  not  always 
the  case. 

In  the  eighth  month  the  pulsation  of  the  foal  may  be 
sometimes  felt  on  appljong  the  hand  against  the  flank  of 
the  mother  while  watering  her. 

A  mare  in  foal  may  be  used  for  all  ordinary  kinds  of 
work:  care  being  taken  not  to  let  her  get  overheated, 
and  never  to  give  her  bad  food.  After  the  tenth  month, 
however,  sh^  must  be  more  cautiously  worked ;  particular 
care  being  taken  that  she  be  never  struck,  jerked,  or  made 
to  take  violent  efforts ;  her  fOod  must  also  be  nourishing, 


wd  mi  iiH^ned  to  swdl.  FinsUr,  towardi  tiw  cod  ^ 
tb«  uu^h,  she  should  bsv4  gnnnd  onm  in  her  water, 
U>  iavata  the  tecretioa  of  milk. 

WhfiQ  milk  appean  in  tho  udder,  and  hoUowa  are 
formed  OB  both  sides  of  the  tail,  we  may  know  that  ddi- 
very  i«  ai.  hand :  it«  ^prooeb  la  alw  manifested  by  the 
rostlewneu  of  the  mare,  Bbe  is  then  uBually  taken  to 
another  stable,  where  she  is  provided  with  soft  litter,  and 
coaxed  to  lis  down  i  this,  however,  must  never  be  effected 
by  fon»,  WUhout  actual  acquaintanee  with  the  art  of 
delivery,  no  one  should  attempt  to  assist  her,  still  lets  to 
use  violent  means,  such  as  pinching  her  nose  during  the 
e&rts  of  parturition.  If  the  head  of  the  foal  has  made 
its  appearance,  the  extrication  of  the  other  parts  may,  if 
necessary,  be  facilitated  by  stroking  gently  from  above 
downwwdfl. 

If  the  umbilical  cord  do  not  separate  sponteneonsly,  a 
ligature  is  passed  round  it,  at  two  inches  from  the  fold's 
body,  and  it  is  out  at  an  equi^  distance  b^ond  the  liga- 
ture. No  attention  is  paid  to  the  after-birth,  even  if  it 
should  be  a  long  time  coming  away. 

The  Uxi  is  usually  ipnukled  with  salt,  to  induce  the 
mothfff  to  Uok  it, 

A  warm  wash,  made  of  bran,  is  then  inomediateljr  ^en 
to  the  mBte ;  she  is  supplied  with  it  in  small  qnantitieB  at 
a  time,  and  often. 

The  mare  while  suckling  must  be  fed  with  fodder 
of  excellent  quality,  and  a  mash  oomposed  of  ground  tye, 
and  well  mixed.  After  a  fortnight  she  may  be  pat  to 
work  Again,  provided  it  be  done  with  moderation,  and 
only  for  half  the  day.  She  must  not  be  allowed  to  over- 
heM^  heffself  i  but  if  this  should  happen,  in  spite  of  the 
precautions  taken  against  it,  ahe  must  be  milked  before 
the  foal  is  allowed  to  go  to  her.  When  the  foal  is  hmigiy, 
after  a  long  absence  &om  the  mother,  it  must  not  be  per- 
mitted to  suck  for  a  long  time  at  once,  but  removed  now 
and  then  from  the  teat. 

A  small  quantity  of  yen  good  hay  is  then  given  to  the 
foal,  and  he  is  also  allowed  to  drink  of  the  mash  provided 
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for  the  mother.  After  eight  or  ten  weeks  the  foal  may  be 
permitted  to  accompany  its  mother  to  the  plough,  and 
when  she  is  employed  in  carting  to  small  distances. 
Foals  are  weaned  at  the  end  of  twelve  weeks :  some  per- 
sons profess  to  have  remarked,  that  those  which  are  al- 
lowed to  suck  for  a  longer  time,  though  they  really  grow 
larger  and  fatter,  are  nevertheless  weaker  when  they 
grow  up. 

After  the  foal  is  weaned,  the  mare  is  no  longer  supplied 
with  the  substantial  food  that  she  had  while  suckling.  If 
the  udder  appears  to  harden,  or  is  painful  to  the  mare,  a 
hot  stone  should  be  placed  in  a  vessel,  and  the  milk  made 
to  run  upon  it,  so  that  the  vapour  may  come  in  contact 
with  the  udder.  In  this  case,  also,  the  udder  should  be 
washed  and  bathed  in  warm  soap  and  water,  and  if  it 
becomes  very  hard,  it  should  be  rubbed  with  burnt  butter, 
or  volatile  camphorated  ointment,  procured  from  the 
druggist. 

Foals  are  usually  reared  in  a  close  pasture  where  there 
is  abundant  food  for  them,  and  this  is  certainly  the  best 
and  most  convenient  method.  Where,  however,  this  con- 
venience is  not  available,  they  may  be  reared  in  the  stable. 

When  foals  are  to  be  brought  up  in  the  stable,  they  are 
tied  up  with  a  halter  having  a  broad  nose-band.  They 
should,  however,  be  let  out  twice  a  day,  if  it  be  only  into 
the  yard :  but  this  must  be  done  early,  before  they  be- 
come too  Uvely,  or  they  will  hurt  themselves  with  all  sorts 
of  things.  They  should  be  tamed  as  soon  as  possible,  by 
being  accustomed  to  eat  out  of  the  hand.  It  is  very 
useful  to  brush  and  cuny  foals  from  their  first  year. 
They  should  be  early  accustomed  to  allow  their  feet  to  be 
lifted  up  and  struck;  after  the  second  year,  the  feet 
should  be  trimmed.  At  the  same  time  a  small  quantity 
of  oats  should  be  given  to  them,  and  the  supply  of  hay 
diminished ;  but  they  thrive  very  well  when  fed  on  green 
clover  and  tares. 

The  horse  has  twelve  cutting  teeth  or  nippers,  six  in 
each  jaw,  four  canine  teeth  or  tushes,  and  twenty-four 
molar  teeth  or  grinders. 


The  nippers  are  subject  to  change,  and  afford  the  chief 
indication  of  the  horse  a  a^.  The  young  animal  is  called 
a  foal  so  long  as  he  retams  all  his  first  teeth,  that  is  to 
say.  till  the  a^  of  two  years  and  a  half. 

In  the  third  year  the  two  front  teeth  fall  out :  tiiose  of 
the  lower  jaw  are  usually  shed  first :  the  space  which 
they  leave  is  filled  up  with  an  equal  number  of  new 
teeth.  These  teeth  are  at  first  distinguished  by  a  diity 
ydlow  colour :  in  their  upper  parts  they  have  a  black 
cavity  caUed  Ihe  mark:  the  animal  is  then  called  a 
colt. 

In  the  fourth  year  the  two  next  teeth  in  both  jaws  are 
changed  in  a  similar  manner.  The  first  teeth  of  the 
second  growth  are  by  this  time  partially  filled  up  :  they 
are  also  whiter,  and  the  mark  has  assumed  a  pale  brown 
colour. 

In  the  fifth  year  the  two  outer  teeth  change  in  the 
same  manner,  and  from  that  time  the  aninud  is  a  full 
grown  horse. 

The  three  pair  of  nippers  lose  their  marks  in  the  same 
order  as  they  gained  them.  .In  the  seventh  year  the 
mark  in  the  centre  teeth  is  efiiiced,  in  the  eighth  that 
in  the  next  two,  and  in  the  ninth  those  of  the  outer  teeth 
also  disappear. 

Such  is  the  usual  order :  there  are,  however,  exceptions, 
especially  in  certain  races.  Some  horses,  particularly  the 
best,  shed  their  teeth  later :  they  also  retain  the  mark 
longer.  Such  horses  are  always  more  robust,  and  attain 
a  more  advanced  age :  hence  a  horse  which  retains  his 
marks  long  fetches  a  high  price. 

But  horse-dealers  tiy  to  imitate  these  marks  in  their 
old  horses,  by  piercing  or  burning  the  upper  part  of  the 
teeth,  and  sometime  do  it  so  cleverly,  that  only  the 
practjsed  eye  of  a  connoisseur  can  detect  the  imposition. 
But  they  can  rarely  imitate  the  order  in  which  the  marks 
fill  up  and  lose  then*  colour.  The  step  of  the  foot  in  the 
foal  and  colt  is  broader  than  it  is  long ;  but  there  is  often 
tridtery  in  this — clever  enough  to  deceive  any  one  on 
casual  inspection. 


822  ECONOMT  09  LIVE  STOCK. 

Aftcvtbe  tonA  year  the  fiivt  vertehrd  of  the  tail  Mpa- 
rates  from  the  last  of  the  §fine,  md  the  separatiozi 
uKmawft  with  the  horse's  age.    The  gmns  also  oontmcA 
as  the  animal  grows  dd^^  so  theft  the  teeth  appear 
longer :  these  organs  dso  assmne  a  wtntofiese  more  like 
that  of  time  fhan  b^re.    The  cavities  above  the  e^es 
deepen,  the  hairs  surtooiidiiig  them  gtxm  whitey  the  famd 
quartos  smk,  and  the  lips  no  longer  dose.    When  tiiese 
signs  appear  the  hone  is  dd,  fmd  his  vahie,  as  fer  as 
regards  the  time  that  he  may  be  expected  to  last,  de^ 
pends  much  more  upon  them  than  upon  his  actual  age ; 
tar  there  aie  many  horses  whidi  beeome  mitftt  for  use  at 
the  age  of  fourteen,  whfle  others  coBtimie  nsefttl  tffl 
th^  are  twenty  or  even  twen^-one  years  eld.    I  knew 
a  horse  whidi  estried  file  post  at  »e  age  d  fcttr-and- 
twenty. 

Grsan  k  genenAy  the  prineipal  food  of  horses :  most 
persona  give  the  prdierenee  to  oat9.  But  when  any 
other  kind  of  grain  is  substituted  for  oats  in  qtum- 
Uty  prv^rtioned  to  its  mitntire  pow^,  and  mixed  with 
straw  d  finer  qoaliW  and  greater  quantity  than  mfoei, 
the  most  attentive  oos^rv^rs  aie  nnaMe  to  discover  the 
slightest  difference;  Rye  is  the  gram  most  generaUjf 
substituted  for  oats.  The  use  of  ungrotmd  barky  » 
disapproved  by  some  persons^  becatcse,  they  say,  a  krge 
portion  d  it  pomes^  through  the  bod|y  im(%ested; 
others,  on  the  eontrary,  strongly  reeommend  its  use. 
Wheat  ia  rarely  nedl  as  food  for  horses :  some  persons 
who  have  be»  obliged  to  resort  to  it  hove  fonnd  it  very 
injurious ;  but  various  reasons  isdnce  me  to  bdieve  thek 
tins  esni  entirely  arose  from  not  msxmg  the  wheat  inth 
a  proptf  qoai^ity  of  eofi  straw;  without  tins  addi- 
tion it  k  voy  apt  to  cleg  tiie  stomaek  At  one  tmie, 
vfheaat  ttos  kind  d  gran  wae  very  cheap  as  compw»i 
w^b  others,  i  gave  it  to  my  horses  with  very  good  eWeet, 
b«t  atwa^B  Buxed  vrith  a  conffifderalMb  qusS%  of  ctrt 
stisw. 

The  food  of  a  horse  it  snuaffy  meamred  in  ontfr, 
this  being  the  most  usual  food.    There  is,  however,  nxy 


kind  of  food  which  vanes  bo  nrach  m  nntntive  power  as 
oats  given  bj  measure.  Many  penons  have,  therefcve, 
very  judicionsly  reeorted  to  the  expedient  (d  giving 
their  oats  by  weight,  or  at  least  of  modifying  the  qoan- 
tity  acccrding  to  tUs  melhod.  Of  eom&  kinds  c£  oats 
the  scAieSel  weighs  but  S61bB.,  whilst  of  othen  it 
amounts  to  541bs.  In  such  a  case  the  lig^t  oats  wiH  not 
folly  sopply  tbe  place  of  the  heavier,  ewa  if  the  qtnn- 
ti^  be  regolated  by  weight :  nine  meteen  of  the  turner 
are  Dot  equivalent  to  six  metzen  of  the  latter,  because  a 
given  wc^t  of  the  fanner  oootoiiis  more  busk  aod  tew 
farina.  Ten  metzen  oi  the  36IbB.  vaiietf  wudd  pro- 
bacy be  leqinred  to  snppfy  the  phxe  of  nx  metzen  of 
the  541ba.  Takii^  the  481b0.  oats,  wkidi  isay  be  con- 
sidered very  good,  as  the  basis  of  &e  cakrnlatioD,  we  n»y 
reckoii  three  metzen  or  91bs.  for  a  bone  oi  avenge  Rse 
euqdoyed  in  nrdjnaij  work :  it  is  undentood,  howewr, 
that  the  same  how  is  to  have  8  lbs.  of  Iny.  With  sneh 
food  borsee  of  this  descn[4iaD  nsoalty  keep  np  tbeif 
strength  very  weB;  bat  wh«i  th^  are  put  to  extm- 
ordinary  ikA,  it  is  fioper  to  give  th^D  an  adAtiooal 
qnanti^  of  food.  Smalls  bones,  which  are  nof  p«t  to 
fozced  labour,  eddogn  hara  loare  than  tWD  metzen  eren 
fji  l^t  oais.  The  large  hones  of  Saxony,  WestphaKa, 
Barwa,  and  Austria,  are  sDj^lied  with  at  tesst  four  met- 
zen, aod  sometimes  five.  Wa^on  hotse»  freqaortfy  have 
e^t  metien,  cqiecially  when  bnt  tittle  is.j  sod  no  cat 
straw  is  given  to  them.  Tbe  difli»ntce  of  three  smdl  five 
laetzen,  the  Jormcr  far  small,  the  latter  kr  large  hanm, 
B  oiteu  made  wilhonl  prodacing  any  greal  diKerence  in 
the  size  and  streng^  of  the  aniraa),  or  ihe  manner  in 
whidi  th^  perform  their  or^nuy  work.  Hones  of  the 
nn^er  nccsve,  tkcrdi^^  pveferal^,  where  they  are  no< 
CDntiQaally  wasted  to  draw  heavy  kiads;  e^MciaSy  anee, 
even  in  the  latter  eaee,  the  wo^  may  be  pCTfotmed  by 
iMTeasiBg  the  niunber  vi  Ihe  horses  employed. 

Ryc^  whidi  is  most  fincpientty  used  as  a  sabstitnte  for 
oats,  |ivedHoc»  the  sane  effect  when  grven  m  hitf  Ibe 
fpmxil&ty  of  tbe  fetter  by  neascffe^  tf  st^  betttt  hj 


weight.  Some  peraons  reckon  the  proportion  ox  lye  to 
oats  for  feeding  horeea  only  as  7  to  12  :  th^  admit,  how- 
ever that  their  horses  thrive  better  on  the  former  than  on 
the  latter. 

The  seed  of  pnlse,  such  as  peas,  beans,  and    tares, 
the  last  of  which  is  considered  the  best  for  horses,  is 
not  reckoned  as  of  greater  value  than  lye.    They  are, 
however,  decidedly  more  substantial,  as  appears  from  the 
observations  already  made  on  their  nutritive   proper- 
ties ;  and  likewise  from  the  testimony  of  those  who  are 
acquainted  with  this  mode  of  feeding.    In  many  coun- 
tries these  pulse  constitute  almost  the  sole  nourish- 
ment of  horses;  they  do  not,  as  some  persons  assert, 
disorder  the  respiration  of  the  animal.    The  English 
rive  them  vidthout  reserve  to  their  race-horses.     The  pre- 
judice in  favour  of  oats  in  preference  to  all  other  kinds  of 
grain  chiefly  arises  from  this  cause,  that  all  diseases 
which  may  attack  horses  fed  upon  oats,  in  a  country 
where  this  mode  of  feeding  is  not  customary,  are  imputed 
to  the  oats,   and  the  matter  is  talked  of  for  years: 
whereas,   if   the  same  diseases   had    attacked    horses 
habitually  fed  upon  this  kind  of  gr&va,  some  other  cause 
would  have  been  sought  for  and  discovered.    It  is  cer- 
tain, however,  that  very  substantial  food  should  be  cau- 
tiously given,  or  it  will  be  likely  to  bring  on  indigestion. 
For  example,  mischief  may  easOy  arise  when  the  servants, 
in  the  midat  of  the  heavy  harvest  work,  secretly  put 
aside  a  certain  number  of  sheaves  of  new  rye,  and  give 
them  to  the  horses  vrithout  measuring  the  quantity :  aad 
yet   many  farmers    who  are    perfectly  aware   of  this 
trick  shut  their  eyes  to  it,  and  regard  it  as  a  kind  of 
established    custom.       Grain  of  the  more  substantial 
kinds  likewise  requires  to  be  mixed  with  more  or  less  of 
finely  cut  straw :   vrith   oats,   this    is   not   absolutdy 
necessary,  though  always  useful.    To  prevent  the  horses 
from    blowing    away    the    chaff,    and    separating   the 
grain  from  it,  the  mixture  should  be  wetted.     TMs  wet 
fodder,  though  it  can  nevar  do  any  injury  when  cautiously 
given,  vrill  be  likdy  to  act  as  a  cause  of  disorder  if  the 


horses  are  heated  and  eat  it  with  avidity;  aa  occur- 
rence which  will  not  un&eqnently  happen,  especially 
■when  they  have  been  taken  to  the  field  Defore  they  have 
finished  ^eir  meal,  and  find  the  rest  of  it  in  the  manger 
on  their  return.  There  are  many  reasons  for  never 
leaving  moist  food  in  the  mangers. 

Grain  given  to  horaes  should  have  undei^ne  fermen- 
tation; it  should  be  dry,  but  not  heated.  In  some 
seasons,  badly  gathered  and  heated  oats  occasion  fatal 
epidemics  among  horses.  Sprouted  grain  does  not 
injure  them,  provided  it  has  been  housed  in  a  perfectly 
dry  state,  and  has  not  contracted  a  smell  of  fermenta- 
tion. Malted  grain,  particularly  barley,  minted  with  the 
food  is  considered  very  beneficial  to  horses,  especially 
when  given  in  the  proportion  of  a  third  (^  the  total 
quantity. 

Some  persons  have  effected  great  saving  by  having 
their  com  crushed  before  giving  it  to  the  horses, 
for  without  this  preparation  a  great  part  of  it  passes 
unchanged  through  their  bodies.  This  may  easily  be 
done  if  we  have  a  mill  at  our  disposal ;  bat  there  will 
then  be  still  greater  necessity  for  mixing  the  com  with 
cut  straw. 

The  grain  must  always  be  sifted  to  remove  the  dust, 
unless  it  has  been  subjected  to  the  more  effectual  process 
of  fanning  a  short  time  before. 

Most  horses  are  fed  upon  hay  in  addition  to  their  com, 
and  some  have  nothing  else. 

Where  a  choice  can  be  had  between  the  hay  of  poor, 
dry,  arid  meadows,  and  that  of  rich,  fertile  lands,  a  ques* 
tion  arises  as  to  which  of  the  two  is  the  more  proper  for 
horses.  This  is  a  point  upon  which  opinions  are  divided. 
It  appears,  however,  that  when  hay  is  mixed  with  a  large 
quantity  of  com,  as  an  accessory  kind  of  food,  the  hard, 
poor  sort  should  be  given  ;  but  where  it  is  to  constitute 
the  principal  part  of  the  horse's  food,  the  richer  and  more 
substantial  kind  is  decidedly  to  be  preferred. 

It  is  certain  that  hay  may  be  substituted  for  corn-feed- 
ing, but  opinions  are  divided  respecting  the  extent  to 
VOL.  II.  3  G 
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which  this  substitution  ought  to  be  carried^  and  likewise 
with  regard  to  its  economical  expediency ;  in  fact,  it  is 
impossible  to  lay  down  any  general  rule  on  the  subject. 
Eight  pounds  of  hay  are  generally  regarded  as  equivalent 
to  a  metzen  of  oats ;  and  when  estimated  by  weight,  hay 
is  said  to  bear  to  oats  the  ratio  of  eight  to  three.  Veiy 
nutritious  hay,  grown  on  low  meadows,  or  fodder  made 
from  clover,  lucerne,  or  sainfoin,  is  undoubtedly  more 
substantial,  and  may  be  estimated  in  the  proportion  of 
seven  to  three ;  whereas  the  same  kinds  of  fodder,  when 
coarse  and  poor,  do  not  exceed  the  ratio  of  nine  to 
three.  But,  generally  speaking,  it  is  found  that  when 
the  quantity  of  hay  is  increased  and  that  of  com  dimi- 
nished, the  horses  gain  more  flesh,  and  are  better  able  to 
perform  slow  work,  but  do  not  stand  long  journeys  or 
great  exertion  so  well.  If,  on  the  contrary,  the  hay  is 
diminished,  and  the  com  increased  in  quantity,  the  horses 
grow  lean,  but  become  stronger  and  more  Hvely ;  pro- 
vided, however,  that  their  supply  of  straw  is  increased. 
An  increase  in  the  quantity  of  one  or  the  other  kind  of 
food  will  be  found  advantageous  according  to  the  particular 
circumstances  in  which  we  may  be  placed,  and  the 
prices  of  various  kinds  of  fodder. 

Some  farmers  think  that  the  aftermath  or  second 
hay-crop  is  decidedly  injurious  to  horses ;  but  this  is  not 
the  case  when  the  nay  is  harvested  dry  and  green,  and 
grown  on  upland  meadows,  even  though  they  are  some- 
what arid.  The  aftermath  of  rich  meadows  may  perhaps 
be  less  fit  for  horses  than  for  homed  cattle.  Many  ex- 
perienced farmers,  however,  do  not  like  to  have  the 
aftermath  consumed  till  Febraary  or  March. 

The  longer  the  hay  is  left  in  cocks,  the  better  is  it 
adapted  for  horses :  the  best  hay  for  them  is  that  which 
is  more  than  a  year  old.  Hay  for  horses  must  be  well 
made,  and  dried  as  quickly  as  possible,  in  order  to  pre* 
serve  its  green  colour  and  peculiar  smell ;  brown  hay  is 
not  proper  for  these  animals. 

Besides  the  cut  straw,  other  straw  is  likewise 
given  to  horses,  particularly  that  which  has  been  most 
broken  in  threshing:  this  is  put  into  the  rack.    Contrary 
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to  general  oinmoD,  wheat  straw  ia  the  best ;  It  is  the  most 
proper  substitute  for  hay  when  that  kind  of  fodder  is  defi- 
cient, and  is  likewise  the  kind  of  straw  which  horses  eat 
xuost  willingly.  The  haulm  of  tares,  lentils,  and  beans 
are,  doubtless,  still  more  nutritious,  especially  when  part 
of  tlieir  leaves  are  left  on  them  in  the  green  state.  Some' 
fanners  are  a&aid  to  give  pea-straw;  they  say  that  it 
sometixnes  brings  on  colio ;  out  this  opinion  is  founded 
on  mere  prejudice. 

Opinions  are  divided  respecting  the  propriety  of  feeding 
horses  in  the  stable  on  clover  and  other  kinds  of  green- 
meat.      For  my  own  part,  I  am  persuaded  that  horses 
may   be  kept  in  this  manner  in  good  health  and  full 
vigour;  at  least,  when  a  proper  srstem  is  pursued.    It  is 
howenrer,  the  quantity  of  this  fod^,  and  the  price  current 
of  grain,  which  detennine  the  amount  of  savmg  that  may 
be  obtained  by  this  mode  of  feeding.    I  kept  my  horses 
in  this  way  for  several  years,  when  com  was  high-priced, 
and  always  with  advantage ;  they  improved  in  condition 
without  losing  strength,  even  when  they  were  not  spared 
in  respect  of  work.     In  the  following  vrinter,  also,  they 
were  in  surpiisingly  good  condition.     The    transition 
from  dry  to  green  fodder  must,  however,  be  gradually 
made.      At   first,  the    clover   must   be    cut  up   with 
straw;  and  first  one  portion  of  it,  then  two,  given  daily  in 
place  of  oats ;  afterwards,  when  the  clover  is  in  flower, 
it  is  given  to  them  in  as  great  a  quantity  as  th^  like ; 
but  then  the  com  is  stopped.     It  is  not  good  to  give 
com  with  green-meat,  beotnse  the  former  then  passes 
through  the  body  undigested.    If  com  and  green  feeding 
are  to  be  united,  the  com  must  be  given  in  the  morning, 
and  the  horses  not  allowed  any  green  fodder  before  noon, 
or  any  com  in  the  after  part  of  the  day.     Green  lucerne 
and  tares  (especially  the  latter)  which  have  b^un  to 
form  theii  pods  are  better  for  horses  than  clover.    The 
ume  gradMl  change  must  be  observed  in  passing  from 
green  to  dry  feeding, 
I  Hones  aie  sometimes  tamed  out  to  grass  in  summer, 

I  attier  with  the  other  cattle,  or  in  fields  by  themselves. 
\  8  o  2 
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If  they  are  properly  attended  to,  and  left  completely  at 
rest,  this  removal  to  their  natural  state  agrees  with  them 
perfectly  well.  But  horses  cannot  often  be  left  unem* 
ployed,  and  therefore  it  is  rarely  possible  to  have  them 
turned  out  to  grass.  For  a  horse  to  thrive  when  fed  in 
this  manner,  the  pasturage  must  be  abundant,  but  be 
will  then  spoil  a  great  deal  of  it  with  his  feet ;  hence  two 
cow-pastures  are  reckoned  for  one  horse-pasture. 

We  cannot  here  treat  of  the  pasturage  of  .horses  on 
marshes  or  commons.  These  can  rarely  be  used  for 
working  horses,  espedally  when  they  are  at  a  considerable 
distance.  They  are  more  useftd  for  brood-mares  and 
colts. 

It  is  certain  that  plough-horses  may  be  fed  from  autumn 
till  the  time  when  young  green  fodder  can  be  procured, 
without  the  aid  of  corn,  by  means  of  roots  and  a 
large  quantity  of  hay  and  straw ;  upon  such  food  horses 
may  be  maintained  in  full  vigour  and  perfect  health* 
They  will  not,  however,  be  fit  for  long  journeys,  such  as 
arc  required  in  winter  for  the  transport  of  produce. 

The  most  suitable  and  profitable  food  for  horses  con- 
sists of  carrots,  washed  and  coarsely  mashed,  or  cut. 
Twelve  metzen  of  these  vegetables  are  given  with  eight 

Sounds  of  hay  and  a  due  proportion  of  straw,  when  the 
orses  arc  to  be  put  to  laborious  work.  This  plan  of 
feeding  is  universally  adopted  in  some  counties  of  Ei^- 
land,  and  found  highly  successftd.  In  this  country,  also, 
it  is  well  known  that,  when  horses  know  the  taste  of  car- 
rots, they  eat  them  with  avidity,  and  thrive  upon  them. 

As  to  potatoes,  many  farmers  who  have  tried  them 
have  been  very  well  satisfied  with  the  result ;  others  have 
not  been  able  to  accustom  their  horses  to  these  vegeta- 
bles, or  have  found  that  the  animals  lost  strength  when 
thus  fed.  I  am  not  able  to  decide  whether  in  the  latt^ 
case  the  food  was  properly  given.  I  have  never  tried 
this  mode  of  feeding  with  my  own  horses,  because  it  has 
never  been  consistent  with  mv  system  of  management.  The 
potatoes  should  first  be  caremlly  washed,  and  then  coarsely 
broken  up.  The  horses  may  be  accustomed  to  these 
vegetables  by  playing  with  them,  making  them  eat  out  of 


the  hand,  then  putting  a  few  pieces  on  their  food,  and 
gradually  increaaing  the  quantity.  If  it  be  desired  to 
substitute  potatoes  entirely  for  corn  in  feeding  horses, 
each  auimal  must  have  half  a  scheffel  (BO  lbs.)  per  day. 
But  perhaps  it  is  better  to  take  away  only  half  the  com 
and  give  four  metzen  of  potatoes,  in  place  of  one  and  a 
lutlf  metzen  of  oats.  The  horse  must  likewise  be  supphed 
with  hay  and  straw  as  usual.  Some  persons  steam  the 
potatoes.  In  a  large  £u:toiy  in  England  eighty  horses 
nire  kept  on  food  thus  prepared ;  when  the  same  method 
has  been  tried  in  this  country,  the  horses  have  absdntely 
refused  to  eat  the  potatoes.* 

Turnips,  of  the  kind  admitting  of  transplantation,  and 
rutabagas  have  also  been  tried  as  food  for  horses,  and 
eaten  by  them  as  greedily  as  carrots.  The  animals  must, 
hovrever,  be  gradually  accustomed  to  them  in  the  same 
nutimer  as  to  bread. 

Some  farmers  feed  their  horses  on  nothing  but  the 
refuse  of  the  threshing-floor  mixed  with  hay  and  cut 
straw;  when,  however,  the  horses  are  required  to  work, 
they  are  allowed  a  feed  of  com.  In  establishments  where 
horses  are  but  Uttle  used  in  winter,  this  plan  of  feeding 
may  be  sufficient.  Brood-mares  are  often  kept  in  this 
manner  in  studs,  where  they  are  not  required  to  work. 

AU  food  should  be  given  to  horses  in  small  portions. 
A  horse  should  conunonly  be  allowed  three  hours  to  eat ; 
the  attendants  must,  therefore,  get  up  three  hours  before 
work  begins  to  give  them  their  first  feed.  The  hours  of 
feeding  Siould  be  regularly  observed. 

Horses  should  be  watered  with  great  care  in  the  stable 
and  when  quite  cool.  Water  may  indeed  be  given  to 
them  on  the  road,  but  they  must  be  made  to  go  on  im- 
mediately afterwards.  It  is  improper  to  give  them  drink 
immediately  after  they  have  eaten  com,  they  should  have 

•  Probably  becanM  tbey  were  too  watery  and  too  maeb  i>)B«hed  ;  perhaps 
t3ao  becanae  tbey  bad  been  allowed  to  tarn  conr.  When  boiled  potatoes  are  to 
be  given  to  bonei,  the;  muet  be  prepared  with  great  eare,  and  day  by  day : 
Ibey  fboald  a1«o  b«  boiled  In  steam,  and  oot  la  water.  I  think,  hoireTcr,  that 
boiled  potatoee  mako  the  stumaeh  of  animals  elunlih ;  I  therefore  give  them 
oaly  to  those  wblch  are  to  be  fattened.  Hone*  fed  on  tfaem  grow  wntibly 
btter,  bat  donot  beconu  ipUted:  tbey  Mem,  Indeed,  ntbei  to  growlaiy.— 

FRBKCH  TEAXI. 
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some  hay  first.  Some  persons  think  that  hard  i^ater  is 
best  for  horses ;  hut  they  prefer  soft  water,  and  drink 
more  willingly  from  ponds  than  &om  clear  springs. 
Hard  spring-water  shomd  therefore  be  exposed  to  the  air 
for  some  time  before  it  is  given  to  horses. 

Cleanliness  is  of  great  importance  to  the  healtJi   of 
horses ;  if  it  be  neglected,  a  crust  of  sweat  and  dust  col- 
lects on  the  skin,  and  gives  rise  to  mange  and  other 
diseases.    Agricultural  horses  cannot,  mdeed,  be  treated 
with  all  the  minute  attention   bestowed  on  pleasure- 
horses  ;  such  as  currying,  brushing,  dusting,  and  washing 
every  time  they  return  to  the  stable ;  but,  at  all  events, 
they  should  be  curried  every  morning,  and  bare  their 
hams,  knees  and  feet  washed  every  evening,  when  they 
have  got  dirty.    A  smooth  shining    coat,  which  lasy 
grooms  can  produce  by  washing  the  norses  entrusted  to 
their  care,  onen  conceals  a  great  deal  of  dirt  attached  to 
the  akin ;  but  this  is  easily  discovered  by  pas^g  the 
finger  forcibly  the  wrong  way  of  the  hair.    As  plou^- 
horses  cannot  well  be  perfectly  cleaned  every  mommg,  the 
operation  should  be  performed  at  least  once  a  week,  on 
Sunday  morning.    Bathing  is  doubtless  very  beneficial  to 
horses  :  not  in  Uie  evening,  when  they  return  from  work 
heated  and  tired,  but  in  the  morning. 

The  shoeing  of  the  fore-feet  is  indupensable,  excepting 
for  horses  which  either  work  on  sandy  soils,  or  have  peca- 
liarly  solid  hoofe ;  a  very  valuable  properhr,  hereditaiy  in 
certain  breeds.  The  shoeing  of  the  hind  feet  is  often  dis- 
pensed with  where  the  roads  are  not  very  stony.  In  rural 
oistricts,  where  there  is  not  much  choice  of  farriers,  shoe- 
ing is  often  very  badly  performed.  The  farmer  ^ould, 
therefore,  take  an  opportunity  of  acquiring  a  good  prac- 
tical knowledge  of  the  art  of  shoeing,  that  he  may  be  able 
to  direct  and  control  the  farrier.  The  shoe  should  fit  the 
hoof  exactly,  after  the  latter  has  been  properly  pared. 
Particular  care  must  be  taken  to  guard  against  pricks, 
which  result  from  the  horse  running  a  niul  into  his  foot 
as  he  walks,  or  from  a  nail  taking  the  wrong  direction  in 
shoeing :  when  this  happens,  the  nail  must  be  immedi- 
ately extracted. 


Uolu  must  be  accustomed  at  an  early  age  to  allow 
their  feet  to  be  lifted  up  and  struck :  they  are  not,  how- 
ever, shod  till  wanted  for  tolerably  regular  work.  Broken 
or  damaged  shoes  must  never  be  left  on  the  feet :  they 
must  be  taken  off  as  soon  as  the  hoofe  project  beyond 
them ;  but  may  be  replaced,  if  strong  enough  to  be  used 
again.  For  this  purpose,  horses  should  be  sent  to  the 
forge  about  once  a  month. 

Agricultural  horses  wiach  are  almost  always  out  of 
doors  do  not  require  stables  so  spacious,  lofty,  and  light 
as  others  which  are  at  rest  for  the  greater  piu^  of  their 
time ;  nevertheless,  the  stable  shouldbe  so  constructed  as 
to  be  moderately  warm  in  winter,  and  cool  in  summer. 
Ventilation  shoidd  be  effected  by  means  of  windows  ;  but 
above  all  things,  arrangements  must  be  made  for  com- 
pletely carrying  off  the  urine.  The  stalls  should  be  so 
formed  as  to  allow  the  horses  to  He  down,  which,  from 
the  little  sleep  that  they  have,  is  very  beneficial  to  them. 
Some  horses  never  lie  down ;  it  is  chiefly  by  constantly 
remaining  in  narrow  stalls,  that  they  acquire  the  habit  of 
always  standing  upright.  For  instructions  as  to  the 
mode  of  building  stables  for  horses,  I  refer  to  the  work 
of  Gilly,  abeady  cited. 

Young  horses  must  be  gradually  accustomed  to  labour : 
the  surest  mode  of  effecting  this  object  is  to  attach  them 
to  a  plough  on  a  light  soil.  At  first,  they  should  be  en- 
trusted only  to  very  inteUigent  men,  and  constantly 
watched.  Under  these  conditions,  a  colt  may  be  used 
from  the  age  of  3 J  years,  but  only  with  moderation,  and 
never  for  a  whole  clay  together :  for  this  he  will  not  be 
able  to  bear  till  he  is  four  years  old.  He  must  be  gra- 
dually accustomed  to  work  for  a  longer  time,  and  drag 
heavier  loads.  By  this  treatment  he  will  gsin  strength, 
and  not  be  injured,  provided  he  be  made  to  walk  gently 
and  r^ularly.  A  horse  is  rtffdy  injured,  even  at  hard 
work,  when  made  to  go  slowly  :  it  is  by  being  forced  to 
travel  with  excessive  speed  that  he  becomes  heated  and 
worn  out. 

Great  regularity  should  be  observed  in  the  hours  of 
labour.     A  plough-horse  may,  without  exhaustion,  be 
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worked  for  six  hours  every  day  at  ordinary  work  ;  if  the 
time  he  divided  into  two  equal  portions,  hy  a  meal  in  the 
middle  of  the  day  :  hut  they  must  not  he  taxed  to  the  ut- 
most^ except  in  cases  of  necessity.  In  the  winter  season, 
when  these  periods  are  too  short,  the  horses  ma^  l>e  al- 
lowed to  work  for  six  or  seven  hours  together :  this  may 
even  he  necessaiy  when  they  are  employed  to  dra^v^  loads 
to  considerable  cUstances. 

As  the  feed  of  horses  is  increased  when  they  are  very 
hard  worked,  so  also  it  may  he  diminished  when  they  are 
unemployed,  by  taking  away  part  of  the  ordinary  allow'- 
ance  of  com  :  the  diminution,  however,  should  never  ex- 
ceed a  third  of  the  whole  allowance. 

A  horse  being  an  expensive  animal,  and  veiy  liable  to 
injury,  he  should  never  be  entrusted  to  any  driver  but  one 
who  is  very  steady  and  trustworthy.  If  it  be  necessazy 
to  employ  drivers  in  whom  we  cannot  place  entire  confi- 
dence, they  should  never  be  trusted  out  of  sight :  above 
all,  they  must  not  be  sent  upon  journeys,  excepting  under 
careful  superintendence. 

The  director  of  a  rural  establishment  should  frequently 
examine  the  harness  of  his  horses,  to  see  that  it  fite  well, 
that  all  injuries  are  promptly  repaired,  and  that  it  is 
greased  and  cleaned  as  often  as  required :  servants  seldom 
take  any  interest  in  these  matters.  I  should  recommend, 
particularly  in  establishments  which  often  change  their 
servants,  that  no  mode  of  harnessing  be  adopted  different 
from  that  which  is  commonly  practised  in  the  country, 
even  though  a  more  advantageous  method  should  be 
known. 

There  is  some  advantage  in  yoking  four  horses  two  by 
two,  rather  than  in  single  file ;  but  the  former  method 
requires  the  employment  of  men  who  perfectly  understand 
driving  and  riding,  and  will  take  a  liking  to  the  horse 
which  they  mount,  and  spare  him  as  much  labour  as 
possible ;  otherwise,  the  horse  so  used  will  certainly  be 
exhausted  and  quickly  worn  out.  There  is  some  diffi- 
culty in  changing  the  carrier  in  a  team. 
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Acacia  hedges,  ii.  179 
Age  of  oxen,  i.  79;  ii.69I 
Agricnltare,  i.  412 

fundamental     prinraplea 
of,  i.  1 

science  of,  i.2 

art  of,  i.2 

bases  of,  i.3 

assistance  of  iiatnral  his- 
tory to,  i.6 

physiology  to,  i.  7 

Iwlany  to,  i.  7 

chemistry  to,  i.  6 

mathematics  to,  i.  6 
Agricaltural  implements,  ii.  10 
Agronomy,  L  258 
Alcyonium,  i.  933 
Alternate  rotations,  i.  207,  238 

cultivation,  i.  242 
Alumina,  i.  277 
AlnminouB  schist,  i.  263 
Amianthus,  i.  333 
Annual  weeds,  i.  398 
ABbcstos,  i.  338 

Banks  of  earth,  ii.  168 

Barley,  ii.  425 

spring,  ii.  421 
two-rowed,  ii.  429 
Siberian,  ii.  430 
naked,  ii.  432 
six-rowed,  ii.  432 
sprat,  ii.  433 

BasaU,  i.  263 

Beam,  plough^  ii;  31 


Beans,  ii.  470 

kidney,  ii.  470 
Beet,  ii.  689 
Biennial  weeds,  i.  398 
Binoir  of  Hecklenburgh,  ii.  S& 

Livonia,  ii.  fi6 

Silesia,  ii.  65 

cart,  ii.  66 
Blackthnm  hedges,  ii.  178 
Blight,  ii.  376 
BogmoBs,  i.  347 
Bole,  i.  299 

Book-keeping,  i.  106, 122 
Botany,  nse  to  ^ricaltnre,  i.  7 
Brand,  ii.  376 
Buckwheat,  ii.  461 
Butter  msking,  ii.  730 

Cabbie,  in  rolation,  i.  240 

Calcareous  soils,  i,  ^1 

Calving,  ii.  682 

Calves,  ii.  682 

Capital  necessary  in  agriculture. 


Carrying  crops,  i.  94 

manure,  i.  94 

grun,  i.  94 
Cattle  insurance  societies,  i.  17 

manure    produced    by, 
i.130 
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Cattle,  breeding  of,  ii.  677 

low    'country    race,   ii. 

670 
Jutland  breed,  ii.  673 
Tyrolese,  ii.  675 
Styrian,  ii.  676 
Podolian,  iL  676 
Hungarian,  ii.  676 
feeding  of,  ii.  693 
signs  of  a  good  cow,  ii. 

678 
bulls,  ii.  679 
when  at  heat,  ii.  680 
signs  of  pr^^ancj,  ii. 

680 
period  of  gestation,   ii. 

680 
miscarriages  of,  ii.  681 
calving  of,  ii.  €^1 
rearing  the  calf,  ii.  683 
suckling,  ii.  687 
age  of,  li.  690 
mashes  for,  ii.  690 
straw-feeding,  ii.  699 
cutting,  ii.  693 
grain-feeding,  ii.  696 
oil  cake-fee&ig,  ii.  696 
root-feeding,  ii.  697 
change  of  good,  ii.  701 
mashes,  ii.  701 
advantages  of  drinking 

to,ii.703 
should  be  fed  regularly, 

ii.703 
arrangement  of  stalls  for, 

ii.708 
currying  cows,  ii.  704 
pastures  adapted  for,  ii. 

706 
tending  of,  ii.  706 
tethering  of,  ii.  707 
feeding  in  open  yards, 

ii.  712 
stall-feeding,  ii.  714 
halfstall-feeding,ii.716 
fodder  sufficient  for,  ii. 

718 
prefer  green  food,  ii,  719 


Catde,  fattening,  740 

food  of,  iL  741 

weighing  machine,  ii.  743 

weight  of,  ii.  744: 

pastures,  ii.  744 

in  summer,  ii.  74iS 

quietude  adyantae^eoiis, 
ii.746 

rubbing  posts,  ii.  740 

distillers  refuse,  ii.  747 

cleanliness  in,  ii.  748 

regularity  in,  ii.  748 

mangold-wurzel,  ii.  751 

best  age  for,  ii.  75S 

castrasted  beasts,  ii.  7S2 
Chalk,  i.  316 
Chamomile,  wild,  i.  404 
Charlock,  i.  403 
Change  of  seed,  ii.  344 
Cheesemaking,  ii.  734 
Chiccory,  ii.  663 
Chlorite  schist,  i.  263 
Clay,  i.  283 

always    contains    iron^ 
i.  286 

formed  by  decomposition 
of  rocks,  i.  286 

of  various  colours,  L287 

distaste,  i.  289 

its  attraction  for  water, 
i.  289-290 

contracts  in  drying,  i.  293 

contains  sand,  i.  297 

pipe,  i.  299 

bole,  i.  299 

fuller's  earth,  i.  201 

iron  ore,  i.  801 

its  action  in  (he  soil,  i.  361 
Clearing  land,  ii.  133 
Clover,  ii.  620 

seed  crop,  ii.  638 

white,  ii.  641 
Coin,  ideal,  i.  62 
Colouring,  phints,  ii.  644 
Coltsfoot,  i.  406 
Colza,  ii.  609 

Com,  circumstances  necessary 
to  produce,  i.  4 
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Corn^  exbaQfitinp  properties  of 
crops,  1. 146 
rotation  of,  L  148 
produce  of,  i.  14^ 
cnltiYation  of,  i.  191 
maiygold,  i.  404 
spurrey,  ii.  668 
Coulters,  ii.  18 

Cows,   manure  ibey  produce, 
1.163 

proportion  of  fodderpro- 

duced  by,  i.  186 
erass  requiml  by,  i.  189 
dung  of,  i.  427 
signs  of  a  good  cow,  ii« 
678 
Crops,  succession  of,  i.  218 

cbanee  of  its  advantages, 

how  they  exhaust  land, 

i.225 
division  of,  i.  256 
transition  from  one  course 
to  another,  i.  257 
Cultivation,  systems  of,  i.  191 


Dairy,  ii.  724 

period  of  skimming,  ii. 
729 

butter  making,  ii.  780 

cheese  making,  ii.  734 
Dibbling,  ii.  456 
Division  of  crops,  L  261 
Docks,  i.  406 

Dollar,  rix,  1  is  worth  from  4s. 
to  4s.  3d.  or  even  4s.  6d., 
i.616 
Draining  of  land,  ii.  183 

(H  marshes,  ii.214 
Drains,  open,  ii.  192 

under,  ii.  197 
Draining  by  drains  or  gutters, 
ii.l89 

by  open  drains,  ii.  197 

depth  of,  ii.  198 

materials  for,  ii.  200 

bricks,  ii.  201 


Draining,  situations  of  springs, 
ii.  206 
dams  and  banks,  ii.  208 
machines  for  raising  wa- 
ter, ii.  211 
of  marshes,  ii.214 
Draught  labour,  i.  66 
Drill  system,  ii.  440 
Dung,  i.  416,  428 

pits,  their   best   shape, 

i.429 
its  cartage,  i.  434 

Earthing  or  warping,  ii.  241 
Earths,  the  best  mode  of  ascer- 
taining their  value,  i.  268, 361 
Earths,  composition  of,  i.  2S7 
slightly  soluble  in  water. 

Earths,  banks  of,  ii.  168 
Economy  of  agriculture,  i.  64 
Aenophon  on,  i.  64 
the  Romans  on,  i.  64 
of  live  stock,  ii.  668 
Elementarv  bodies,  i.  266 
Elkington  s  drainage,  ii.  207 
Enclosures,  ii.  161 
Enterprize,  basis  of,  i.  8 
Estate  book,  i.  Ill 
Estimates  of  expenses,  i.  32 
Exhausting  poWer  of  com,  i. 
146 

of  crops,  i.  226. 

Fallow,  effects  of,  i.   139;  ii. 
118 

definition  of,  i.  197 

Farm,  manner  of  taking  posses- 
sion of,  i.  19 
examination  of,  i.  21 
grains  or  rent,  i.  31 
yard  dung,  i.  421 

Fattenmg  cattle,  ii.  741 

Felspar,  i.  276 

Fences,  ii.  161 

walls,  ii.  166 

of  dead  woodS;  ii.  167 
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Fences  of  mounds  or  banks  of 
earthy  ii.  168 
oftttrf,ii.l70 
white  or   hawthorn,  ii. 

i7i.a. 

barberry,  ii.  172 
blackthorn,  ii.  178 
dogrose,  ii.  178 
hazel  naty  ii.  178 
hornbeam,  ii.  178 
acacia,  ii.  179 
prickly  broom,  ii.  180 
osiers,  ii.  180 

Fennel,  ii.  667 

Fertility,  degrees  of,  i.  138 
natural,  i.  141 

Fish,  i.  466 

Flax,  ii.  632 

Fodder  consumed  by  cows,  i. 
186 

Folding,  ii.  461 

Food  of  horses,  i.  80 

Fork  husbandry,  ii.  13 

FrancslOd. 

Fullers'  earth,  i.  300 

Furrows,  i.  91 

sUces,  ii.  30 

Geological  mode  of  book-keep- 
ing, i.  107 

Geometrical  ditto,  i.  107 

Gneiss,  i.  263 

GU>ld  of  pleasure,  ii.  628 

Gnun,  proportion  of  to  straw, 
i.l78 

Granite,  i.  263 

Grasses,  rye,  ii.  662 
oatiike,  ii.  668 
tall  fescue,  ii.  664 
dog's  tail,  ii.  664 
came  tail's  or  Timothy, 

ii.665 
wooUey,  soft,  ii.  666 
meadow  fox-tail,  ii.  666 
meadow,  ii.  667 
for  sandy  soils,  ii.l61 

Grauwacke,  i.  2i33 

Green  crops;  i.  232 


Green  manures,  i.  478 
vitriol,  i.  626 

Groschen,  a  German  coin,  24 
of  which  make  a  ris-dollar, 
a  rix-dollar  being  oommonly 
worth  from  4b.  to  4s.  3d. 

Grubbers,  ii.  14 

Guano,  i.  469 

Gypsum,  i.  317, 619 

Haken,  ii.  11 

Harrows,  ii.  66 

Harrowing,  i.  92;  ii.7l 

Harvest,  ii.  379 

Hay  harvest,  i.  104 ;  ii.  297 
allowed  to  live  stock,  pro- 
portion of,  i.  186 

Hazel  hedges,  ii.  178 

Hedges,  ii.  161 

plants  for,  ii.  173 
acacia,  ii.  179 

Hemp,  ii.  640 

Herbage  plants,  ii.  624 

Hereditaiy  estates,  i.  62 

Hoes,  ii.  14 

Hop,  ii.  661 

Horn,  i.  466 

Horsebean  hedges,  ii.  179 

Horse  rakes,  ii.  68 
hoes,  ii.  69 

Horses,  ii.  816 

labour  of,  i.  67, 96 
feeding  of,  i.  79,  80 
manure  they  produce,  i. 

163 
dung,  i.  419 

Humus,  i.  336 

distinguished  from  earth. 

Hurdles,  i.  441 

Ideal  coin,  i.  62 
Implements  of  agriculture,  ii. 
10 
J.  A.   Ransome  on,  ii. 

10 
Indian  plough,  ii.  11 
haken,  ii.  11 
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ImpIementSy  Raseian    harrow, 
ii.  11 
the  ploufi^h,  ii.  14 
biooir,  ii.  52 
coulter,  ii.  18 
share,  ii.  21 
wing  and  socketi  ii.  24 
mould  board,  ii.  27 
handles,  ii.  95 
wheel  ploughs,  ii.  39 
trenching  ploughs,  ii.  49 
Livonian  binoir,  ii.  55 
cartbinoir,  ii.56 
scarifiers,  ii.  57 
horse  rakes,  ii.  58 
hoes,  ii.  59 
extiipator,  iL  59 
sowing  plough,  ii  63 
harrows,  ii.  65 
rolls,  ii.  73 
octagonal  roll,  ii.  75 
rolls  spiked,  ii.  77 

Indian  com,  u.  614 

Insurance  societies  for  cattle,  i. 
17 

Iron,  i.  334 

Ironstone,  i.  263 

Irrigation,  iL  221 

Keeping  journals,  i.  106 

Labour  statute,  i.  33 

in  general,  i.  56 

value  of  a  day^s  work, 
i.62 

draught,  i.  67 

horses  and  oxen,  i.  67 

mule,  i.  67 

cowi^,  i.  67 

manual,  i.  97 

single  or  married,  i.  99 

expenses  of,  i.  100 
Leasehola  estates,  i.  44 
Leaves  for  litter,  i.  448 
Ledgers,  i.  115 
Leguminous  crops,  ii.  456 
Lentil,  ii.  469 
Lime,  i.  302, 491 


Lime,  carbonate  of,  303 
quick,  i.  306 
phosphuret,  i.d08 
magnesian,  i.  314 
hot,  i.  314 

Limestone,  i.  263, 312 

Liquid  manure,  L  457 

Litter,  i.  447 

live  stock,  ii.  668 

Lizier,  i.  458 

Lucerne, its  cultivation  inFranoe 
and  Germany,  i.  254 ;  ii.  644 

Madder,  ii.  444 
Magnesia,  i.  330 
Maj^esian  limestone,  i.  314 
Maize,  ii.  614 
Manual  labour,  i.  97 
Manure,  proportion    produced 
by  live  stock,  i.  130 

loads   of,    applied    per 

acre,  i.  160 
proportion  produced  b^ 
aifFerent    animals,    i. 
168, 417 
ditto  by  com,  i.    167, 

183. 
ditto    by  hay,  i.    168, 

188 
ditto  by  potato   haulm, 

i.  169 
ditto  by  clover,  i.  176 
proportion  produced  by 

vetches,  1. 176 
ditto  by  saintfoin,  i.  176 
ditto  by  straw,  i.  179, 

183 
ditto  by  pasturing  ani«> 
mals,  i.  181 
Manures,  vegetable,  i.  470 
Manuring  the  soil,  i.  412 
Marl,  i.  315,  321,  501 
stoney,  i.  329 
clayey,  i.  329 
shell,  j.  329 
Marshes,  draining  of,  ii.  214 
Meadows,  management  of,  ii. 
257 
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MeasureSi  Bche£PeI^  i.  80 
metzen,  i.  80 
wiii8pel=s24  buBhelSy  i.97 
Mecklenbargh,  rotatknis  in^  i. 

209 
Medick,  ii.  666 
Meslin^  ii.  487 
Metzen  measure,  1^  make   a 

bushel;  i.  80 
Mica,  i.  275 
Micaceous  schist,  i.  263 
Mildew,  ii.  376 
Milking,  ii.  724 
Millet,  u.  440 
Mineral  manures,  i.  487 
Model  farm,  its  requisites,  i. 

18 
Moneys,  a  francsslOd. 

imi^inary  coin,  i.  62 
Moon,  its  influence  on  yegeta- 

tion,  iL  351 
Moss,  i.  347 
Mouldboard,  ii.  27 
Mounds,  iL  168 
Moving  sand,  L  276 
Mowing  hay,  ii.  29d 
Mule,  i.  67 
Mustard,  ii.  526 

Nettle,  ii.  543 
Nightsoil,  1.  424 
Nonsuch,  ii.  656 
Nntritiye  properties    in  yege- 
tables,  i.  183, 160, 170 

matters    produced    per 
acre,  i.  174 

Oatlike-grass,  ii.  663 
Oats,  ii.  435 

bhck,ii.434 

acorn,  ii.  435 

Georgian,  ii.  435 

hairy,  ii.  435 

naked,  ii.  436 
Oil  plants,  ii.  508 
Oxen,  labour  of,  L  67 

training  o^  i.  70 

age  of,  i.  79 


Oxen,  food  of,  L  83 

manure  they  produce^  i. 
163 

Paring  and  burning,  ii.  151 
Parsnip,  ii.  613 
Pastures,  ii.  312 
Pasturing  animals,  manure  pro- 
duced by,  i.  180 
Peas,  ii.  450 
Peat,  i.  347, 486 
Pelt,  i.  193 
Pigs,  ii.  754 
Pigs'-dung,  i.  423 
Pipe-day,  i.  207 
Plough,  expense  of,  L  62;  ii.l4 

beam,  ii.  31 
Ploughmg,  i.  90;  ii.  78 

terms  used  in,  ii.  81 

narrow  ridges,  ii.  90 

subsoil,  ii.  114 

and  digging,  ii.  113 

sub-tur^  ii.  115 

half,  ii.  128 
Ploughs,  small,  ii.  33 

swing,  ii.  34 

whed,  2,  39 

trenching,  ii.  49 

Mecklenourgh  binoir,  ii. 
52 

sowing,  ii.  63 
Plum-pudding  stone,  i.  263 
Ponds,  iL  335 
Poppy,  ii.  528 
Porphyry  L  263 
Potash,  L  530 

Potatoes,  exhausting  powers  of, 
i.  150 

U.567 

feeding  powers  of,  ii.  584 
Poudrette,  i.  425 
Poultry  dung,  L  423 
Priyet  hedges,  ii.  180 
Profits  of  crops  and  liye  stock, 

L32 

Quartoze  rock,  L  263 
Quintalssone  hundred  weight 
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Radish,  ii.  526 

Ransome  onimpIementS|  ii.  10 

Rape,  ii.  506 

Raygrass,  ii.  662 

Rent,  i.  31 

Repose  of  land,  its  effects,  i.  187 

Reproduction  of  animal  and  ye- 

getable  substances,  ii.  836 
Rights  belonging  to  a  faim,  i. 

Rocks,  Davy  on,  i.  263 

Roll,  ii.  73 

stone,  ii.  76 
spiky,  ii.  77 

RoUing,  i.  92 

Rotation  of  corn,  i.  148 
triennial,  i.  155 
septennial,  i.  156 
of  10, 11,  and  12-year, 

i.  156,  210,  211 
8-year,  L  157 
alternate,  i.  207 
in  Mecklenburgh,  i.  200 
theory  of  crops,  i.  227 
English  system  of,  i.  234 

Rural  life,  its  pleasures  and  its 
uniformity,  i.  9 

Rye,  ii.  416 

Rye-grass,  ii.  662 

Saffron,  ii.  551 
Sainfoin,  ii.  658 
Saltpetre,  i.  526 
Sand,  i,  276 
Sandy  Clay,  i.  367 
Scarifiers,  li.  57 
Scheffel  (measure)  i.  80 
Schoubart,  i.  195 
Science  of  agriculture,  i.  1. 
Sea- weed,  i.  480 
Seed,  choice  of,  ii.  341 

change  of,  ii.  344 

covering,  ii.  352 

proportionated,  ii.  354 
Serpentine,  i.  263 

stone,  i.  331 
Shah,  i.  263 
Shaprage  cheese,  ii.  739 


Share  (plough)  ii.  22 

Sheep,  manure  they  produce,  i. 
163;  ii.  778 
of  lands,  ii.  792 
dung,  i.  421 
pasturage,  ii.  793 
stallfeeding,  ii.  797 
food   consumed  by,   ii. 

grain-feeding  of,  ii.  799 

acorns  and  chesnats,  ii. 
801 

salt  for,  ii.  801 

folds,  ii.  802 

washing,  ii.  812 
Shepherd,  ii.  w9 
Siennite,  i.  263 
Silica,  i.  271 

Silicious  sandstone,  i.  263 
Silidous  liquor,  i.  273 
Smut,  ii.  379, 411 
Soil^  its  nature  indicated  by  na- 
tural plants,  i.  21 

its  classification  in  Ger- 
many, i.  24 

agronomy,  or  a  treatise 
on,  i.  258 

theory  of,  i.  853 

depth  of,  i.  378 

its  temperature,  i.  389 

form  or  surface,  i.  389 

its  tillage,  ii.5 
Sowing,  i.  108 
Sows,  li.  758 

Spade  husbandry,  iL  12, 13 
Spelt  land,  i.  198 
Spelt,  ii.  409 
Spring  wheat,  ii.  407 
Spurrv,  ii.  658 

Stall-feeding  of  cattle,  with  al- 
ternate rotations,  i.  242:  ii. 
711 
Statute  labour,  i.  33 
Stiff  soils,  i.  377 
Steeps  for  seed,  ii.  346 
Stones,  surface,  i.  407 
Straw,  proportion  of  produce  to 
grain,  i.  178 
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Straw,  manure  produced  by,  i. 
178 
allowed  to  an  ox,  i.  185 
Subsoik,  L  381 
SttcceBBion  of  crops,  i.  218 
Surface  of  soik,  iorm  of,  u  889 
Swioe,  ii.  755 
Systematic  agr.  i«  1 
Systems  of  cultivatioQ,  u  190 

Talc,  i.  332 
Tares,  ii.  477 
Teams,  i.  76 

expense  of,  i.  80 

Temperature,  internal,  of  the 

earth,  i.  387 

of  soils,  i.  889 
Tenacious  soils,  i.  877 
Tethering  cattle,  ii.  707 
Thread  ^ants,  ii.  532 
Tillage  of  the  soil,  ii.  1 

pulverization,  ii.  3 
Tobacco,  ii.  559 
Training  oxen,  i.  79. 
Transition  from  one  course  of 

crops  to  another,  i.  257 
Trefoil,  ii.  643 
Triennial  rotations,  i.  220 
Turnip,  ii.  595 

cabbi^e,  ii.  601 

trans^anting  o^  ii.  603 

red,  ii.  605 

Vegetable,   nutritive  properties 
of,  i.  133 
manures,  i.  470 
reproduction,  ii.  840 
for  market,  ii.  507 


Vetches,  ii.  477 

Wages,  i.  100 

WiJls,  ii.  165 

Warping,  ii.  241 

Water  meadow,  ii.  223 

Weeds,  i.  398 

charlock,  i.  403 
diamamille,  mild,  i.  40i 
coltsfoot,  ditto,  i.  406 
wild  bearded  oat,  i.  403 
com  blue  bottle,  i.  404 
ox  eye  daisy,  i.  404 
rye  brome,  i.  404 
couch  grass,  i.  406 
com  bmd  weed,  i.  406 
horse  soil,  i.  40iS 
dewberry,  i.  406 
com  thistle,  i.  406 
docks,  i.  407 

Weeding  crops,  ii.  489 

Weights,  a  quintal  =  1  cwL 

Weld,  ii.  550 

Wheat,  ii.  389 

varieties  of,  ii.  391 
brown,  ii.  391 
yellow,  ii.  392 
velvet  ear,  ii.  392 
hedge,  ii.  393 
time  of  sowing,  ii.  396 
choice  of  seed,  ii.  399 
pasturing  of,  ii.  403 
cutting  of,  ii.  404 
spring,  ii.  407 

Wild  mustard,  i.  403 

Wood,  ii.  548 

Work  (task),  i.  101 


Printod  by  Jofeph  Bofenon,  U,  Norfolk-itreet,  Strand. 
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LIST    OF 
A.ORICUI.TURAL    WORKS, 

J.    KIDGWAY, 

169,    PICCADILLY. 


No  charge  for  Polidea  removeofrom  other  offices.    |n 

No  charge  made  for  Policies  on  Fanning  Stock,  ot_f 

of  property  at  or  above  300/,  ^ 


840 
Strn 

Subs 
Sucoi 
Surfl 
Svin 
BjaU 

Talc, 
Tare) 
Team 

Tern] 


Teiia> 
Tedu 
Thr& 
Tillai 

Toba 
Trail 
Tran 

Trefc 
Trier 
Turn 


"  A  T»lii»ble  Uttle  work  tn  whtdi  t 
IkmlllKr  enough  fbr  acy  cipAcltr, 
uuwen  relfttm^  lo  the  BUUoct  Ireati 

peudLii,  when  Ihe  dllflcuLty  i>  remo 

"A  ihort  uid  clEuifled  dig«t  of 


a  renilu  of  Agricultonl  Cbmiibj.'— !■ 
"""  "" '  And  »f  (*(  HM  Aulktr, 

II.  THE  COTTAGB  FARHBR'3  ASSISTANT  IN  THK  CULTIVATION  OTBI: 
LAXD,  AND  BOOK  OF  THU  UOUaitHULD.    llmo.    Ii.    ttbUUUK 


Vege 


Itl.    A  CALENDAR  FOR  TOn^O  rARMBRS.    Ilmo.    li.  iDIL 

lioni  nolo,  for  the  buiinm  of  the  FBrm 


id  DICnONART  of  RURAL  AFFAIRS. 


it  iipft\a,1ivB.    tvo.    SKODd  El 


VI.  ON  SALTPffTRB  uid  NITRATE  ef  SODA  u  FERTILIZERS.    >n>.  it. 

VII.  ON  0YF3UK  u  «  FBRTIUZER.    Bra.  St. 

VIII.  ON  MANURES  APPLICABLE  BY  THE  DRILL.    Bra.  it. 

IX.  ON  THE  USB  OF  CRUSHED  BONES  AS  A  HANURB.    Sro.SrdBdit.  1 

X.  ON  INCREASING  THE  DEPTH  OP  90ILS.    Std.    It.  td. 


X1II.--ON  THB  D9Ba   OF  SALT  FOR   AGRICULTURAL  PURPOSES.     Jrd 


XV.-ON  GUANO  A3  A  MANURE.    Sto.  It.  M. 


No  charge  for  Policies  remored  from  other  offices. 
No  charge  made  for  PolicieH  oa  Fanning  Stock,  oi 
of  prcqterty  at  or  above  300/, 


84a 

Strai 


Snb^ 
Suco 
Surfl 
Svin 

SysU 

Talc« 
Tare! 
Teaq 

Temj 


Tenft 

Tethf  €\)t  ^farmer's  !3Umauar  anH  Calen&ar, 

Thre  FdtiMI,  IM3,  l»tl,lH4.   lOOptgehlt.    CondniiMl  AnmullT. 

Tillaj  Aod  Vol.  I,  containiDK  1MI,  Ifttl,  IH3,  uid  ISM,  llmo,  bonad  in  cloth,  ft.  t 

„  ,  By  CUTHBERT  W.  JOHNSON,  ESQ.,  F.R.S., 

Tnui 
Tran 

Trefc 
Trier 
Tnro 


WILLIAM  SHAW,  ESQ., 


Trier  «|i»erti«in(r'^iiiiimiitt'be««ifhyth 


l-UHUC  NOTICES  OF  "THE  FARMBR'S  ALMANAC"  RBCBITED  DDKl.NC 
THE  TBARS  lM)-»- 

"  I  hid  liR  THT  the  plBMDTt  ot  diitfibotinc  unongit  tht  neccnflil  cndidna 
mpiei  of  the  ^  Firnnr'i  Alnnnic,'  which  wen  foand  extmottf  nwlU.  I  h*!* 
UulrouwUI*f*)Dpracuntheiii,u  tbertreMldMkniMohilluiK.  TbcrnaBi^* 
ircM  mui  of  informUion  on  nerythinit  reLstinjt  [o  the  gntl  punnil  in  akicli  *f 
•re  ill  eogftd."—SpttiJi  u/LbtiI  CkarlniUi  al  He  mttliHt  V 'Ac  Tutlamn  Ap^ 
eullnral  Sorfelt.    OtI.  Mill,  IMa. 

"The  Society  bid  [cit  iueir  indebted  to  Ihe  pabllihen  and  uthon  of  >n  eutJlnt 
llnleboolt,  (be  "Farmer's  Alnunac,"  by  Mr.  Cuthbert  Johnion  uid  Mr.  Skmir:  ind 
H  the  Connnitlee  proridKl  >  copy  laacb  Heniberor  the  Society  Ikit  yrtr,  (Oihc; 
hive  reiolved  (opjoridtf  (hem  ifajn,  knowinr  thit  the  tnpulylnr  of  tbem  hid  b(A 
irell  nerved."— Npwc*  «/  J.  if.  h.  Feltn,  £ta.,  ml  lU  lliiliaa  if  Hu  Awmm) 
AarlruUrral  SacUlt,  Nn.  1841. 

>■  I  Ian  dnnliied  thote  excsUent  pabUcntJDiu.  Uie  "  Firmen'  Ahsuue,'  hy 
ilolinnn  ud  Shaw,  nod  the  "  Kimier'B  Higizttu."  and  Ibey  hme  berii  eiteniliOT 
~—-'  "  ''  — 'po«lble,|Krhapa,fof  pliinlknuentobeeameexperleiHeduiieDltiinl 
iey  mlihl  nuke  ■  buginnlng,  wtd  he  troold  tpcciiliy  uItIh  thai 


to  eiplode  old  K 


|f  yai^rtliiy,  ind_of  the  nlniOTt  Tilne."— S^*e*  aj 


Inted  by  ^owpta  BoganoB,  W,  Koifbtk'^rMI,  SOud. 


"  He  nnsd  on  the  atCentlaii  ot  tht  matting  Che  adTutuM  of  tbe  allotmmt  17)18111 
And  of  leu^upportJiig  InduolzlA]  Hbooli  i  itrengtbenlnjE  hu  mu^ks  b;  some  fdrdble  n  n 

quoMtloiu  trim  tbe  Dew  Dnmber  of  ■Johaatm  ud  ^nn't  Fanuer't  Almuiu.'  ••~-  ,||H^ 

5rHWc4  of  hard  EMiirtIM  <•  14a  Wlllmttn  of  Ikt  BanulOfU  and  HnrOk  DttBH  Agri.  Saeitlg, 

"  Of  ^le  nvmber  ftv  (heeooiliiK  ve&r.  It  Lg  oiiSta imfflrlflnt to  aar  tbttltle  vrpn 
snparlor  to  Ita  tot  exMllent  pndea 

'^  No  tbmer  MiaM  tobe  wltboiit  tb 
mstloD.  Tba  pidcie  itf  the  nark  li 
Nor.  4,  lUS. 

••  AntmnwUM  BmooBtofn*l];nliBblelDfi>niutlcn,mctli»laiidUia)retkal,  and 
of  evei7  d*]r  Die  and  Importuiee.''— Cfnioifrr  JimrmASm.  4.  IMS. 

"  It  eaolahu  batnUflillr  eiecmted  engniTinn  of  lo  of  tb«  but  Agricnltund  Im- 
plunentL"— An.  Oot  n,ISU. 

"  Then  ii  nareely  ■  gDUeot  that  ii  hktif  to  oKor  to  men  engued  In  aetl*e  hn- 
bftndtT.  In  irhlob  Home  Talaable  InlbcinatlaB  mar  not  be  obtained  bV  raferenoe  to  tliii 
book."— »MsI  Mimr.  Nor.  IgU. 

"  Thia  aeeou  to  ui  lo  be  an  excellent  work.  It  ooitalnB  ■  pradlglaiu  qnantltj'  of 
liiibnDallononevet7nit(Fect  InteneUni^tothnnen  in  partieDlar,  tn  iddlooo  lotbe 

..Not.  16,   -- 


lutnnlliti  and  en^neot  asrlcnltariita  mn  ociaiiimally  iiitradiiced,  and 


II  a  TDlume."— JtM^er  FIflat  Put,  He*. 

all  that  the  vricaltnriit  reqnbia,  but  mnch,  if  not 
iltio  be  made  acquainted  wltb."—^nitfa)r  Timtt. 
rdlallT  ncomownd  thit  Annual  to  ou  IknnlnE  Mendi.    II  It 
tullnileW  inpartor  la  anrttdu  Vf  tbe  idad  aver  before  pobliibed.    It  it  ibe  autbon 
d"  ucb  pnb^tii™  M  w"  "Ix*  mthetrae'&nnR'a  frknda.' "-fTaU  BoM^g- 


TuietT  of  fnlbnnatkin  on  anleQltnral  concenit,  aDd  mlnnte 

oiiata."— QUMer  dwrmt,  S<w.  — "    

iry  o      " 
dlcU 


.r  tKricnltoriala."— 0 -.      ...,  -  .  .  ,     . 

a  very  conqilMe  and  matt  BiefUl  pubUcaiioD,  containing  a  variety  of 


r  catflfcivrkiiltiinr  ImplenentL  *c7andof'all  legal  ci 
menu  aitKimic  agncminie,"— Hir(»  R^ttnur,  Set.  IVU,  IW». 

''  Oood  aa  «t  Ibe  edition  o(  lUi  Almankr  publitbed    laiC  year  tbit  Is  a  decided 
imprDienteDl   and  an  eiecUent  Oredde  compuilon  to  tlie  lixaia^'—Camiriilft  /•■ 

■^^i^'t  Ui"lii2i*'jiSin«fctA«tic«ltwitt«witbwbklkwe  aie  acqnalnMd."- 

''H^t  ^KSSr-fAimanac '  oJ  tbe  year  lB«a  containa  more  intentting  milter 
totbewriculturallntei«t  tbanwa  en^lwnemb«^tob««««ttllntbe^alMiptce."- 
•''f^r^S^•d  A*!:;  ill  mr  ^crtCiBl  r«dn.."-trf«rt«-  M^^.  So,.,  mi. 


No  charge  for  Polides  removedfrom  trther  officea. 
No  cha^  made  for  Policies  on  Farming  Stock,  01 
of  pn^rty  at  or  above  300/. 
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Trn 
Tax 


V«« 


''■'Inlcd  br  Jowph  BocenoB, 


S4,  NorlMk-Mnn,  Si 


\     xvin.-THE  IMPLEMENTS  OF  AGRICULTURE. 


BY  J.  ALLEN  RANSOUB. 


.ot 


XIX.~THE  NATURE  AND  PROPERTY  OF  SOILS, 

AoA  the  best  me*ns  of  penoasentlr  increidor  thdr  prndacttTonen  i  mad  on  the 

Bant  and  ProlSts  of  A^cnltiire,  wllh  ■  hill  ■domnt  uid  plunofUie 

prooaedloga  It  Whitaeld  Example  Fari[i,l». 

Bf  JOHN  MOBTON, 

Price  I0(.   FouitllEdiUDn.eiiUrited. 
Of  thia  orort  Dr,  Bnokland  obafnred  at  ihp  Meedns  of  the  EnglUh  Agikaltval 
tkidetr  at  Oxford.  "  [hat  no  permn,  however  jim^  hla  tcnore,  who  cootd  amuiuud 
the  pHce,  ihoold  be  witliout  Hr.  Morton'a  hook." 

New  EdltKai.    How  ranly,  with  maoy  Coloorert  Plates  nfter  KMnre,  pri«*ta.  doth 
boanlii,  tbimliig  one  volnni^  DcttTo. 


XX.— SINCLAIR  ON  THE  GRASSES, 

to  wbich  la  added,  tot  the  flnt  time, 

"THE    WEEDS   OF   AOBiruLTUKE." 

Br  Hr-  SINCLAIB   and   Hr.   IIOULDITCH. 

Mreetlom 
penfc'niiii'^aB.'uid  ■bowlog'iowhBtkitidof  SoUand  IlirpiMeeach  wm beat  adapted. 

ON  THE  ADVANTAGES  OF  BONES  AS  A  JIANUBE. 


No  cl^se  for  PoKdes  remored  from  other  offices. 
No  charge  made  for  Policies  on  Farming  Stock,  oi 
of  pixqierly  at  or  abore  300/. 


XXL— ON  MANGEL  WUftZEL  AS  A  FALLOW  CROP. 

XXIL— A  POPULAR  TREATISE  ON  AGRICULTURAI- 
Stfl  CHEMISTRY. 

Intendtd  Ibr  the  UteoTtbe  Practical  Funwr. 
B;  CHAKLEB  SQ&BET.    Price  St. 
C  ,1  -  The  writer  of  thlallttte  work  bu  locectded.  with  great  tUU  and  abDl^.  In  itisp. 

^'M  lyiDE  ■  mldect  gateraU;  eomldered  too  abatniH  for  ■  luge  portion  fif  the  anif^ 

8(4  Mndbody.       ....       This populu- work  tiai  our  bij^ient  OMunKvds^.i 

g  deemliig  It.  aa  we  do.  wortb^  t,  pUce  In  eraj  Ubnuj  In  tbe  kingdoto.''— £n(La 

Sffi 

g^.  ShowingtbePractkeand  Princlptee  of  ArricultonaaappUcable  to  Turnip  L 

-  Tbla  taoM  naeftal  little  book  should  be  ouefbll)'  penued  br  eretr  penco  to  i 
Til]  InfbrmitlDn  on  the  Bnt  prindplea  of  Agricultare  In  an  oblect,  and  tboM  man  odti 

Z,  In  knoirledKR  cannot  fail  to  acquire  many  uaeful  hinti." 

ni  lUuitrated  wllb  manr  Explanatory  Plalea.    Prloe  6i. 


XXIIL— MAIN'S  YOUNG  FARMER'S  MANUAL, 


XXIV.— MAIN'S  PLANTER  AND  PRUNEB'3  ASSISTANT, 

lou  fur  the  Planting.  Bearinj 
ind  of  Foreil  Tree ;  wltb  Prai 
ce  of  6(01,  Situation,  &c,  Ac 


Olting  erery  poailble  lontnicllou  fur  the  Planting.  Bearing.  Prania^  unI  genBtl 

Uanagement  of  ereiT  kind  of  Foreil  Tree ;  wltb  Practical  Hint*  on  tbe 

otoiceof ■■■-"   "' '--   ■--   *■- 


Tfl  XXV.— MAIN'S  DOMESTIC  POULTRY. 

"ni  Third  Edition,  greatly  Improved  and  enlarged,  wtlh  Wood  Cuts  of  tbe  diOH 

Z,.  Coopi.  Fattening  Honaea.  Boosting  Hoiuea,  Ac.  fto.  Frioe  6i^ 

"  A  PracUca)  Treatlae  on  tl»  BrMdlng.  RsuloK.  and  tanening  of  all  kindiof  D< 

Poultry,  preeenallOD  of  Kiijn,  6c.    Dedicated  to  Lord  SomerTUle. 
m  KvTised  and  i]n|m>vcd. 

Ti 
Ti 

Fotuded  on  Eetuma  iVtiia  upwards  of  One  Hiuidrvd  GenUemen.  ftnnlnjr  in  Farii*^ 
ij,  and  Wala.    Iihiee  2i.  M,  "       ^ 

T,  XXVII,— DAIRY  HUSBANDRY. 

]^  In  OcUro,  Ss. 

THE  HARLEIAN  DAIBY  SYSTEM; 

An  Account  of  tbe  rarioiu  Uetbodt  of  Dairy  I)uibandiTpar¥aedbytheI>Bich.  ALv 
a  New  and  Improved  Made  of  Ventilating  titablini  with  an  Apnendlx.  ew- 
talnliig  useful  Uintg  ((buiiaed  on  the  author's  experience)  fbr  the  ta^uxmaa  il 
Hedie-iow  Fences,  Fruit-ti«e>,  Sk„  and  the  means  of  reudetlnft  buEu  li^ 
ftul^il. 
¥  By  WmjAH  IIabu:t, 

Founder  of  (be  celebrated  "  Wlllowbank  Dairy."  Qla^ow. 

XXVill.— HODGES  ON  DRAINING. 

The  Use  and  Adrantagef  of  Pearscni'i  Draining  Plough. 

By  THOsaAl  Law  fioixiEa.  Esq.,  U.P.    Price  Ii. 

Price  S>.6d. 

XXIX.— ON  UNDER-DRAINING  WET  AND  COLD  LANDS. 

By  BOBEBT  GuEEH,  Farmer. 


'^  Jo*^  B«t<«o«,  W,  KerfcU-tbee.,  Btraod. 


ML 


Br  Thomas  Quo,  Etq.    Fonitli  Edition. 
1  Appnidlx,  polnlinjr  ont  bmr  the  Inlknt  Tnrnlp  n»r  be  pntceted  from 

,._  "5.  „,_.-r:_.  --S^.^  ^.^-.. . £^  WilWeaV  Itad  E»ri  of 

'  to  Uu  lloud  of  AgTi- 


illlly  of  tt 


XXXI.— FINLAYSON'S  BRITISH  FARMER  AND  PLOUGH- 
MAN'S GUIDE. 

Poat  Svo.    S«ond  Edition.   IMoe  M. 

N.B.— The  Patent  Blilit  loMr.  FlDUnoa'i  Hnrmf  la  IbrnlB.    Applleatliiii  to  be 

nude  ta  Ur.  Hldgwij,  the  Publi^er. 

XXXn.— ON    IMPROVED  SHORT-HORN'S,  AND  THEIR 
PRETENSIONS  STATtD. 

&J  tha  Rev.  Hehht  Bebbt. 


XXXrV.— ELLIOTS  FARMER'S  ACCOUNT  BOOK.  ^  by 

ttUe  result  of  iDUijr  jenr'i  extenilvo  pncticc.    By  Donbls  Enlir  hi  one  book  i  q  the 
I  mruigeuMnu  melfu'and  oondie,  printed  ud  ruled  rudy  fiir  Uliiu:  dp. 
mder  ttie  bcuii  of  Day  Labour.  Tull  Labonr,  Bllii,  Dubts.  OWW  uid  CHroil, 
Jvo  Stock,  Omen  Crop«,  Com.  H»j  and  Stmw,  Kent,  Tiuiw,  C«sli,  Ks, 

lUuatrkted  t)T  a  Uicbailmai  Valuation,  and  a  Weekly  Acooont.  '',  T* 

Pilce  lea.  fbr  one  year,  and  Si.  fbr  ■  half-year.  held 

«o  bumer  dealnnu  of  koowlug  the  exact  Mate  of  hU  eipenMB,  ought  to  b*  with-  ,,    „c 

PuhlWwd  Quarterly,  price  U.  each  Namber.  •'"™' 

XXXV.— THE  BRITISH   FARMERS'   MAGAZINE. 

wlnlnK  Coneapondiaue.  Original  Gommunlcadona.  Strictaree  on  ^ew  Fn^MU. 
Rcviecn  of  New  Woiti,  Exuninatians  of  Kew  Tbeoriea.  a  UQarterly  itepoitftf 

Airicultnre  iieoenUIyi  aud  every  udU  and  entertaining  infbrmadon  that  la  I   U-b 

desirable  to  both  Landlordi  anil  Tenants  tbioughout  the  Idngdom.  The  Mnmben  .  „ 

inpabllahedonthelitof  JanuacT.  latof  AprS.  ut  of  Jnly,  and  lat  of  October  i  CiaUy 

aniltbnn  a  handsocoe  Tolnme  and  Book  of  tteferenoe  fbr  each  year.    The  Back  y  the 

Number!  are  mil  on  aole.    Onlen  ItH-  the  ngnlar  dellveiy  oT  ihli  wort,  without  „   j 

thueiporueotoarrlage,  are  received  by  eTeryoountry  bookieller.  »  '™' 


In  t*1  oloMly  printed  (wtaro  pm^et,  ecoood  Edition,  priee  n.  «d., 

XXXVL— KEY  TO  AGRICULTURAL    PROSPERITY.- STATE  time 

AND  PROSPECTS  OF  BRITISH  AGRICULTURE.  d  the 

B4dng  a  Compendlnm  of  the  Eildence  given  belbre  a  Cominltlsa  at  Ihs  Hooge  t<  CBn- 

Commoua,  appoluled  hi  IMG.  to  Inqofie  Into  A^ftlcnltural  DMriM,  vltli  a  few  Ick  18 

Introduotory  Obierralloni.  - 

By  WILI.WM  HOTT.  E*j.,  M.P.,  ^J° 

-  Only  let  Sir.  Hutf»  pamphlet  And  ito  waj  Into  the  &nneri'  homee  of  Enriand. 

BcoUund,  and  Itelind,  and  the  dolneion  of  a  uaarler  of  a  centoiy  Kill  vanliih  hi  Urea, 

uioUiur  year  froui  all  capable  and  ditpi 

-  We  tntBt  It  will  be  extwu'  -'-  '— 


-  One  ToL   Prtoe  lit. 

8*'  XXXVIL— THE    PRESENT    STATE   OF  THE  TENANCY  OI 

LAND  IN  THE  HIGHLANDS  AND  GRAZING  DISTRICTS 
gfff  OF  GREAT  BRITAIN. 

Bbmrlng  the  prindpol  Cnatoau  uid  Heihodi  nndei  which  Sbtep  Fwnw  an  so*  W-_ 
Mkd  muuged  In  the  Hrerml  GoantJa  i  tmta  ui  ftctoil  mrrcy. 

Sul 

Qff:C  In  Sto,  wIEIi  PUies  uid  Film.  60. ;  or  9*,  Dnelf  oolanHl, 

8ul  XXXVni.— THE   LANDSCAPE   GARDENER; 

Sir!  ComprUiig  the  Hirtory  and  FHndpln  of  TutefBl  HcrliaQlMn. 

gvg  B;  the  Est,  Pbebendabt  Dekitis. 


s  or  vnj^AGE 
^  XXXIX.— A  CATECHISM   OF  GARDENING. 

£^  Intsnded  Ibr  the  U4S  or  VHIaxt  Schools  ud  Cottofei ;  fODWinIng  rUln  and  Bihl 

Tfl*  Dlnctloiu  for  ouldviiUDg  ererr  Uod  of  VeftetaUe  In  canmon  ow. 

Br  u  Old  Fbactitioneb. 
1^^  Seeond  EdiOoo,  enluxed,    Prtoe  It.  Sd, 

"  Thta  li  a  cheap  little  vork.  and  &t  better  adapted  tot  Ita  aTowed  pmpuae  tka: 

taj  of  the  tract)  which  bare  prooeded  IL    The  nnall  tn>e  and  cl<»elT  raintnl  pan 

of  the  Cateohina  >how  that  the  Anthor  la  peH^tl;  aeriom  hi  hit  n4sh  la  rx^M  ■ 

ip-  knowledn  of  hvticaltore  to  the  hunbleat  clauei  of  lodep.' — I «■  Jin'j  Fn  Jmi  'i 

Tfl 
T» 

Ti 

The  Qardeoer^  Vegetuble  Beod  Calendar  and  Fruit  Calendar,  beaotlfiillT  jtiapat 

Tin  tTpo-Uthograpbj,  and  omameDted)  on  imperial  drawing  paper.    It  dHHn,  at  {me 
'  view,  eron'  udnc  necettarr  to  be  done  la  Knnl  AffUn  to  Tnture  a  proper  taxaam 

Iff  of  oropa,  lie.,  with  pn^er  dlrectioni  tbr  the  Uanagcmeut  and  Pn^u^tatliin  ct  Beea 


Tj 
T. 

Ti 

With  Important  detaila  applicable  to  bettfrln^i  the  eondltlaD  of  Honea  In  gentrtL 
B]-.  R.  DABnu,  VeterinaiT  Sorseon  to  the  SeTenlh  Hnssan. 

-  Never  before  wai  inch  a  book  written  In  lay  luigatge,  so  n?plete  irilh  tbotr 
minute  but  Indlipenuble  particulars  of  practice ;  and  by  a  irrlter  nhu  baa  poHaallf 
perfonned  bia  part  thnwjrtiout  the  whole  of  the  pnreliee.    Tliia  l«  the  tnnbookt* 

Vrefeivnee  for  ererystnd  and  trainlna  gnxmi,  and  eieir  jockef.'— Mile  I.amnmamm 
l*j  Hunt,  p.  nr  ;  alio,  7^  SpoHiittl&gaimi  atid  Britu/>  farmrrt  ilagairi^. 

XLII.— A  PRACTICAL  TREATISE,  EXPLAINING  THE  ART 

AND  MYSTERY  OF  BREWING  PORTER,  ALE, 

AND  TABLE  BEERi 


•  Upwardi  of  Twenty  Thouaaod  of  thit  little  Tract  hi 


•i  hj  Jowph  SofeiMia,  M,  NoiMk-Mnet,  Bt 


XLIIL— THE  FRUIT  GROWER'S  INSTRUCTOR. 
Bf  Q.  Bum,  Saitujutm. 


lAMt  of  all  ttra  beat  FrniU,  mdapled  both  for  Fordng  uid  the  OpeD  Oram 
■hewhiB  the  moat  ImpniTed  mMhads  of  erery  kind  of  CulUvathm. 


The  direotioia  fbr  ths  masuniiait  of  the  apple  tn  mcellsnt,  u&ruthef  ^j 

1  lunong  the  Initroetlaut  for  Brdng  thare  are  mtaj  thJnfe  tliat  a  gatdenerwlll 

do  irell  to  atteod  to  cvefbllT,  ft>r  in  tnoee  p>rte  of  the  work  the  real  experience  of  ■ 
Kood  cnltlTator  is  mudftst."— Gontnen'  dbnnJck 


^inUioeB  u 
Jontnen'dbL 

"  In  the  'Prtdl  Orower'i  Initractw'  theaatbordellTen  the  mult  oT  hia  o 

LTtd  hl4  well-acquired  reputation  la  an  ample  gtuniutee  lu-  tlie  ndlance  ii 

w  placed  upon  hia  Judgmenl  aud  experience.    The  directions  for  building  h 

^.»,ji  are  evtremel^  Judlcioua;  much  on^Qal  Infbnnatjon  Is  i^ven  upon  a  euhJ 

a  -which  aneh  Inbnuatlon  wa>  much  called  fori  It  will  oot,  theratbre,  tkll  toaltr 


the  attention  it  deaenea."— Garfeiwri'  Ci 

ptiM  One  Shnilug. 

PERUVIAN  AND  BOLIVIAN  GUANO ; 

WITH  PRACTICAL  INSTRUCTIONS  FOR  ITS  USE, 

AND  TESTiMOSlALS  OF  ITS  PliOPKRTlES  AND  ItKSHLTS. 

JAMES  RnMJWAT,  PICCADILLY, 


XLV.— THE  PRINCIPLES  OF  AGRICULTURE. 
By  AiBiBT  l>.  TuAim, 


No  chaige for  Policiea  ramoyMfrom  othero 
No  chaige  made  for  Policies  on  Farming  St 
of  property  at  or  above  300'. 


ML 


XLVI.— REPORT  OF  THE  AGRICULTURE  OF  NORFOLK,  TO  7hen^ 
WHICH  THE  PRIZE  ^VAS  AWARDED  BY  THE  ROYAL 
AGRICULTURAL  SOCIETY  OF  ENGLA^D.      , 

By  R.  N.  Bason.    Price  lOi.  Sd.  ,  , 

pedalljr 

XLVII.— THE    SCIENTIFIC    PHENOMENA  OF    DOMESTIC  m^ ^ 

LIFE,  AS  THEY  ARE  PRESENTED  IN  THE  HOUSE,  m  the 
OR  IN  A  WALK  IN  THE  FIELDS,  FAMILIARLY 

EXPLAINED.  11^ 

Bi'CHaBLnFuOTBaDWBi,EBi|,    Prirela.«d.  'Ce  can- 
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9 
(Bmpofoered  by  BpeoUd  Act  of  P€arUanmU,J 

wrru  UFWABDB  or  xnrsnBK  HuirDBXD  skabbbolsbbs  xitbollbs. 

And  One  Hundred  and  Seventf  of  whom  ue  Goaniy  Dtretton,  each  heinc  holder  of  FIfkj  Sharee 

in  the  Institution,  Landed  Proprieton,  or  otherwiae  conneoted  with  Agriculture. 

OAFITAXi,  JBSOOyOOO' 

OFFICES,    STRAND,    LONDON. 
DIRBCTORM 

THOSB  XABKKD  THUS  *  ARB  XBlf  BBBfl  OF  THB  ROTAL  AQBICULTUBAL  SOCIBTT  OP  BBOIABD. 

CAa*mMM».— JOSEPH  ROOER80N,  Bsq^  a  Ctoremor  of  the  Royal  Agricultural  Society. 
Nanaging  Direetwr,^W,  SHAW,  Btq.,  a  Governor  and  Memher  of  the  Council  of  the  Royal 

Agricultural  Society. 


•  J.  BLAGKSTONE,  Eaq, 
8.  BOYDELL,  BMq, 

•  J.  R.  COOPER,  Esq. 


•  WM.  8MEDDLE,  Esq. 
O.  P.  TUXPORD,  Bwi. 
J.  WORKMAN,  Eaq. 


•  WM.  CLUTTON,  Etq. 

•  JOHN  HUDSON,  Eaq. 

•  R.  M.  JAQUES,  Esq. 
•  W.  YOUATT,  E«q, 

Medical  Offic€n,'^'  J.  BLAGKSTONE,  Esq.,  and  •  0.  W.  BLANCH,  Em. 

Joint  SoUeiton—*  JOHN  R0OER2JON,  Esq.;  G.  BOYDELL,  Esq. 

Standing  CounMoU^''  G.  W.  JOHNSON,  Esq  ;  •  W.  SHAW,  Esq., 

AuiUatU  Managor-^W,  JBNKINSON,  Esq.     Sterttary,^*  JOHN  HANSON,  Esq. 

AttdUcrs.^J.  ARDRON,  Esq.;  W.  PATE,  Esq., 

BaHhon.—Tbie  LONDON  and  WESTMINSTER  BANK,  Lothhury.  . 


A  Dividend  of  Four  per  Cent,  is  now  in  course  of  Payment  to  the  Share- 
holders, either  hy  application  at  the  Office,  or  through  the  Agents. 

BONUS.— A  Bonus  of  one-half  the  profits  on  LIFE  POLICIES  held  hy 
Shareholders,  will  he  ffiven  at  the  end  of  every  Five  Years,  hy  addition  to  the 
sum  assured,  or  hy  reduction  of  premium. 

The  Company  stipulates  that  in  all  Contracts  entered  into  hy  them,  no 
Memher  thereof  shall  ever  he  hahle  for,  or  called  upon,  on  any  account  or 
pretence  whatsoever,  to  pay  a  larger  sum  than  the  amount  of  the  shares  held 
Dy  lum,  and  such  stipulation  is  to  he  considered  as  a  component  part  of 
every  Contract  or  Ohiigation  entered  into  hy  the  Directors,  or  any  of  them, 
on  hehalf  of  the  Company. 

firt  fiepartmntt. 

This  Office  was  opened  for  business  on  the  25th  of  March,  184p,  and  has 
made  such  progress  in  that  department  for  which  it  was  more  especially 
established — the  Insurance  of  Farming  Stock — ^that,  as  will  be  seen  by  the 
subjoined  table,  of  the  total  number  of  seventeen  offices  in  London,  and 
twenty-four  in  the  cotmtry,  there  are  only  four  in  London,  and  one  in  the 
country,  which  have  insured  so  large  an  amount  of  Farming  Stock. 

Notwithstanding  that  the  spirit  of  incendiarism  which  has  for  some  time 
past  prevailed  in  and  disgraced  several  parts  of  the  kingdom,  has  obliged  the 
Offices  to  increase  the  rate  of  Premium  on  Fanning  Stock,  the  advance  can- 
not be  considered  as  equal  to  the  additional  risk  to  which  Fanning  Stock  is 
exposed,  and  the  charge  for  Insurance  against  Fire  is  still  so  small  as  to 
admit  of  no  excuse  for  persons  omitting  to  avail  themselves  of  that  protec- 
tion. The  party  who  experiences  loss  by  fire  for  want  of  being  insured, 
whilst  it  is  m  his  power  to  protect  Fanning  Stock  to  the  amount  of  one 
thousand  pounds  for  1/.  10s.,  andtoefiect  common  insurance  to  the  amount  of 
one  thousand  pounds  for  2/.  5s.,  imcludmg  duty,  deserves  no  compassion. 

Fanning  Stock  Insured  at  3s.  per  cent.,  without  the  Avbragx  Clause. 
No  Duty. 

Farm  Buildings  of  every  description,  whether  Tile,  Timber,  or  Thatched, 
wiUiout  fire  heat.  Insured  at  3s.  per  cent.,  with  certain  limitations. 

No  chaige  for  Policies  removed  from  other  offices. 

No  charge  made  for  PoUcies  on  Farming  Stock,  or  any  other  description 
of  prc^rty  at  or  above  300/. 


L 


2  Rofoi,  Farmer^-aud  Oenerai, 

ROYAL  AGRICULTURAL  SOCIETY  OF  ENGLAND. 

At  a  Meeting  of  the  Council,  held  the  6th  day  of  April,  1842,  it  was,  on 
the  motion  of  the  Duke  of  Richmond,  seconded  by  Colonel  Cfaallaner,  re- 
solved unanimously  }— 

"Tlttl  the  SqoMj's  isMua  aA  prapaHr  !■  ^HnofWMqun  dionld  .be  inmnd  to  the  *  Boyml* 
fteaen'  fire  and  JUfe  XntviMoe  Inrtiliitton.' 

TBB  mOTAIi  r AftMM  IN  WINDSOR  PA&X  ABB  IHStrBBD  IW 

TKigorgiOB. 

AMOUNT  OF  FARUINO  STOCK  INBURBD  IN  THE  SEVBRAL  LONDOK  AKU 

COUNTRY  OFFICaS  IN  184S. 
LOVDOIf  mVBAWOM  OFFICES. 


County         8,SM»S88 

Sua f,U7JgH 

l>hc)BniJt        4,746,168 

Royal  Esdiaage ..  4,A54»M0 

ROYAL,  FAEHER8.  to  Mar.  66, 1844. 8,656,967 

Globe.,    • 1,066,160 

Atlaa      618,767 


Britllh     «l,6iS8 

GoaxdiM     4MU0M 

AUiaaoe 590,074 

Union  .. »    ..  SM»6» 

Imperial • •  TO7,S60 

London       .. •    ••  99tJB77 

ProteftantDlnenten*.. 106,500 


COVNTRr  JNaUMANCB  OFFICES, 


Norwich  Union 9,616,606 

ROYAL,  FARMERS 8,666,987 

Yorkshire 9,860,769 

SulToUc  Amicable 9,099,464 


EaMX  and  Sttllblk     ., 1,ISS»76S 

Kent • 907,806 

WeetofBi«land      ••     911^796 


TOTAL   AMOUNT  OF  PROPERTY  INSURER   IN  THE   ROYAL,  FARMERS* 

OFFICE  TO  THE  25th  OF  MARCHj   1844. 

Farming  Stock ,    £6,666,987 ) -,_^       ^ojattiMl 

General  Inaoranee        JC5,946,066  5^'*"*"»**'^*"'*»""' 

CLASS  FIR8T.--€0)CM0N  iNsvuAiceB. 
AjmMal  Premiumy  U.  6d.  pwr  Cent,    (With  certain  ezeeptioiis.) 
BUILDINGS  of  Stone  or  Brick,  standing  alone,  or  separated  by  partitioD  walb 
wholly  of  Stone  or  Brick,  and  covered  with  alate,  tilsi  or  mstil,  whsnin  no  hanud- 
0U8  trades  are  carried  on,  nor  haxardoiu  ^;ood6  deposited^ 

GOODS.— Household  Goods,  viz..  Linen,  Apparel,  Printed  Books,  Plate 
and  Liquors,  in  Private  Dwellings;  Merchandise  and  Stock  not  hazardous, 
in  such  Buildings  as  above  described,  wherein  no  hasardoos  trades  are  earned 
on,  nor  hazardous  goods  deposited. 

SECOND  CLASS. — singly  HASAftDOTTS  insurances, 
Asmual  PrenUnm,  St.  6d.  per  CM.    (With  eertain  exceptions.') 

BUILDINGS  as  described  in  the  former  Clase,  wherehi  any  hazaidona  bnsben 
is  carried  on,  or  hazardous  goods  deposited.  Stone  or  Brick  Boildtngs,  not  haring 
party  walls  wholly  of  Stone  or  Brick  ^whlch  buildiogs  are  to  be  descnbed  Brick  ud 
Thnber).  Timber  or  Plastered  Buildings,  coyered  with  Slate,  TUe,  or  Metal, 
wherein  no  haaardons  trades  are  earried  on,  or  hazardone  goods  deposited. 

G00DS.-*H6mp,  Fha,  Resin,  Pitch,  Tar,  Tttrpentine,  Mow,  end  (Ml,  hi 
Brick  or  Stone  Bnildinge.  The  Stock  and  Goode  of  TaUow-ehandlere  (not  nelt6n), 
ColouniMD. 

CLASS  THIRD.*-*DOUBLY  HAZAROOUS  INSUEANesS. 

AnmuU  Premium,  4e,  6d.  per  CM,    (With  certain  exeeptkms.) 
BUILDiNGS.-<-Thatched  BnUdmgs,  althovgh  no  hszardoos  trade  Aall  be  car. 
ried  on,  nor  haaardons  goods  deposited  therein.    Hasardoos  Boildings  in  whidi 
hszardons  goods  are  dspositBd. 

GOODS.— Hazardons  Goods  deposited  hi  hazardous  btdldlngs.  Al60  Qdna, 
GlssB,  PoMsry,  Pictures,  Medals,  Statuary,  Jewels,  and  Curiosities. 

If  any  wilful  coneeahnent,  collusion,  mlan^resentation,  or  false-swesring  shall,  on 
any  occssion,  be  saade  or  attempted  by  die  party  uisursd,  or  wUh  his  or  her  pririty, 
with  intent  to  defraud  this  Society*  the  seme  ehsJi  hi  everf  caee  be  a  bar  to  any 
claim  under  the  policy. 

The  Directors  reaerte  to  th«iD66lve6,  in  all  mee,  tbo  option  of  rebst«tenent 
within  a  reasonable  time. 

9Sr  This  offlce  will  not  make  Eood  any  lose  on  hay,  comi  or  'atock  of  any  kind, 
occasioned  by  its  own  natural  heaong,  or  by  misapplIntiQn  of  heat  while  onder  the 
proceie  of  bdng  manuihctnred;  but  losses  to  other  hisored  DronertT.  fiiod  by  snuh 
heated  stock,  and  106868  by  fire  from  lightning,  wiU  be  made  gKZ^ 


Fire,  L^e,  and  Haii  Ituuranee  ItutittUion, 


%ift  fiepartment 

Hie  advantages  of  life  Ingarance  are  aa  yet  but  £ttle  understood,  and  in 
l)ttt  very  few  inatancea  embraced  by  the  agricultural  population  of  this  king- 
dom i  yet  it  must  be  manifest  that  in  a  country  where  such  a  great  propor- 
tion of  the  soil  is  subject  to  the  laws  of  entail,  copyhold  tenure,  and  leases  of 
different  descriptiana,  the  value  of  which  mainly  depends  upon  the  duration 
of  human  life,  that  the  landed  interest  possesses,  through  the  members  of  its 
own  dass,  ample  means  of  maintaining  an  Institution  for  Life  Insurance,  the 
effects  of  which  must  be  to  encourage  industry  and  economy,  to  lighten  the 
pleasure  of  payments  which  depend  upon  the  lives  of  incuvidualB,  and  to 
alleviate  the  melancholy  consequences  in  which  the  widow  and  the  orpban 
freguently  become  involved  by  the  decease  of  the  head  of  the  familv. 

The  owner  of  the  soil,  from  the  charges  he  is  frequently  compellea  to  make 
upon  his  estate,  is  deeply  interested  in  life  Insunmce,  without  reference  to 
bis  connection  with  the  tenant ;  but  here  also  he  is  interested,  inasmuch  as  if 
the  tenant  has  secured  himself  by  a  life  Insurance,  the  landlord  may  be 
spared  the  painful  feelings  of  paying  himself  arrears  of  rent,  too  frequently 
due  at  the  decease  of  tne  tenant,  out  of  the  stock  of  the  farm,  and  to 
which  alone  the  widow  and  family  can  look  for  the  means  of  friture 
eadstencs!,  or  perhaps  temporary  support.  To  the  tenant  life  Insurance  is  of 
paramount  importance,  inasmuch  as  by  laying  aside  a  email  amount  annually 
he  may  secure  a  sum  at  his  death  for  the  benefit  of  his  hxxaiy,  which  may 
afford  them  a  provision  commensurate  with  the  sphere  in  whidi  they  have 
been  accustomed  to  move. 

Nor  in  these  advantages  is  the  labouring  class  for^tten,  as  a  plan  has 
been  arranged  whereby  that  portion  ci  ue  population  will  be  enabled, 
in  proportion  to  their  means,  to  invest  their  small  savings  in  such  a  manner 
as  may  secure,  if  not  a  full  support,  at  least  a  moderate  maintenance  in 
sickness  and  old  age.  Although  the  savings  of  tiie  labourer  must  of 
necessity  be  limited,  yet  it  is  well  known  to  those  who  have  paid  attention  to 
the  subject,  ^at  the  sums  now  annually  contributed  to  benefit  societies  by 
that  dass,  including  verr  many  expmises  attendant  upon  them,  might 
be  wplied  in  a  manner  wwch  would  in  the  end  be  much  more  benefidal. 

Thus  as  the  interests  of  the  landlord,  tenant,  and  labourers,  are  interwoven 
in  their  reanective  positionB  in  fife,  so  are  they  linked  together  closely  in  the 
benefidal  effects  which  must  result  from  availing  themsdves  ci  the  advan- 
tages of  life  Insurance.  To  the  two  former  classes,  therefore,  on  their 
own  account,  as  wdl  as  to  set  an  example  to,  and  to  promote  the  comfort  of 
the  latter,  this  Institntioii,  from  the  intrinsic  merits  of  the  prindples  of 
life  Insurance,  and  from  its  peculiar  constitution,  hxAoB  with  o<mfidence  for 
that  support  which  wffl  rondor  it  wortiby  of  that  powerful  dass,  the  landed 
interest  of  Great  Britain. 

Nor  is  it  only  to  the  agrkultural  class  that  this  Institution  offers  its 
advantages;  it  mdds  out  a  resource  against  the  loss  of  income  in  all  its 
shapes  and  bearings  t.it  provides  a  fund  for  old  age,  for  the  clerk  whose 
income  fails  with  his  office;  for  (lie  creditor  whose  whole  security  is  the 
life  of  his  debtor ;  for  the  hudMod  whose  only  income  is  his  wife's  dower ; 
for  the  dependant  upon  an  annuity  for  another  a  life ;  for  the  tenant  bound 
to  repairs,  or  to  pay  fines  for  renewals;  for  diose  parents  or  ffuar&ns 
who  nave  pdd  apprentice  flses,  and  such  apprentice  £es,  ana  it  then 
becomes  an  object  to  regain  the  money  so  expended;  for  those  who 
would  provide  a  fund  for  the  education  or  marriage  of  their  children,  or 
who  would  secure  an  independence  to  Ae  jounger  branches  of  their  family ; 
and  in  general  for  the  many  contingencies,  against  which  a  moderate  or 
uncertain  income  affbrds  no  adeqaate  provision. 


i  Royal,  Fanners*  and  General^ 

Parties  liy  wbom  Vte  ZnBurance  may  be  adTaat— 

tageously  adopted. 

1 .  By  Husbands  and  Fathers,  to  make  provision  after  thor  death  for  their 

Widows  and  Children. 

2 .  By  the  Young,  to  make  provision  for  themselves  in  their  dedining  years. 

3.  By  Parents,  to  provide  endowments  for  Children. 

4.  By  the  Possessors  of  Entailed  Estates,  to  pronde  for  theyomiger 

branches  of  their  families. 

5.  In  Marriage  Contracts,  to  secure  the  terms  of  settlement. 

6.  By  Creditors,  to  compensate  the  loss  which  the  death  of  their  Dditors 

might  occasion. 

7.  By  the  Borrower,  to  secure,  in  case  of  death,  a  fund  to  repay  the  loan. 

8.  By  the  Holder  of  a  Lease,  dependent  on  a  Life  or  Lives,  to  provide  a  land 

to  meet  the  fine,  increase  of  rent,  or  loss  of  capital  wfaichmay  ensue. 

9.  By  Expectants  of  Property  in  Reversion,  to  ensure  a  portion  of  it 

agEunst  contingency. 

10.  By  Purchasers  of  Annuities  on  the  Lives  of  others  to  secure  the 

capital  laid  out. 

11.  By  all  who  have  a  pecuniary  interest  in  the  existence  of  a  Life^  to 

guard  that  interest  from  total  ruin  through  fulure  of  &e  life. 

Important  Facilities  for  Ziisiiring. 

Premiums  upon  Life  Insurance  majr  be  paid  yearly,  half-yearly,  quarteily, 
or  monthly,  in  one  payment,  or  in  a  nxed  number  oi  payments.  . 

Policies  will  be  granted,  the  amount  insured  to  be  received  at  the  end  of  a 
ierm  of  years,  although  during  the  life  of  the  insured. 

Short  Terms  may  also  be  assured,  at  greatly  reduced  premiums,  to  meet 
reversionary  interests  or  contingent  remainders. 

In  order  to  suit  the  convenience  of  those  who  anticipate  an  increase  of  in- 
come, arising  either  from  promotion  in  office,  increase  of  business,  accession 
of  property,  or  any  other  cause,  a  scale  of  premiums  has  been  arranged  to 
take  a  lower  rate  at  first,  gradually  ascending  until  it  becomes  fixed  for  the 
remainder  of  life. 

So,  on  the  contrary,  where  p^'sons  prefer  paying  a  higher  rate  early  in 
life,  and  so  go  on  decreasing  until  the  premiums  become  very  small,  a  scale 
of  premiums  has  been  provided  to  meet  these  views: 

When  the  Insurance  is  for  the  Whole  life,  onb-halp  of  thb  premiums 
only  may  be  paid  for  the  first  ^ve  years  after  the  date  of  the  policy;  the  other 
hall  to  remain  subject  to  the  payment  of  interest  annually,  to  be  deducted 
from  the  amount  assured,  or  to  be  pre^ously  paid  off  at  convenience. 

By  a  late  Act  of  Parliament,  5th  and  6Ui  William  IV.,  cap.  64,  Policies  for 
any  sum,  not  exceeding  £50.,  may  now  be  issued  at  a  stamp  duty  of  2s.  6d., 
and  frt)m  that  sum  to  £100  at  a  duty  of  5s.,  instead  of  the  former  duty  of 
20b.,  which  will  be  found  of  great  aavantage  to  those  who  wish  to  insure  only 
small  sums  at  one  time. 

life  Policies  will,  at  any  time  after  four  years,  be  purchased  at  their 
equitable  value ;  or  should  circumstances  render  it  inconvenient  to  continue 
payment  of  the  premiums,  another  Insurance  for  a  less  sum,  without  any 
further  premium,  may  be  obtained. 

The  Advantages  of  &lfe  Zneurance. 

A  popular  writer  has,  on  this  head,  the  following  observations : — ''It  may 
be  felt  by  many,  that,  admitting  the  duty  in  full,  their  income  is  nevertheless 
insufficient  to  enable  them  to  spare  even  the  small  sum  necessary  as  an  an- 
nual premium  for  life  Insurance.  The  necessities  of  the  present  are,  in  their 
case,  so  great  that  they  do  not  see  how  they  can  afford  it.  We  believe  there 
is  no  obstacle  which  is  apt  to  appear  more  real  than  this,  where  an  income  is 
at  all  limited;  and  yet  it  is  easy  to  show  that  no  obstade  could  be  more 
ideal.  It  will  readily  be  acknowledged  by  everybody  who  has  an  income  at 
all,  that  there  must  oe  some  who  have  smaller  incomes.    Say,  for  instance^ 


Firf,  Life,  and  Hail  Insurance  Institution, 


5 


tliat  any  man  has  £400  j^r  annum ;  he  cannot  doubt  that  there  are  some  who 
have  only  £350.  Now,  if  these  persons  live  on  £350,  why  may  he  not  do  so 
too,  sparing  the  odd  £50  as  a  deposit  for  life  Assurance  i  In  like  manner, 
he  who  has  £200  may  live  as  men  do  who  have  only  £175,  and  devote  the 
remaining  £25  to  have  a  sum  assured  upon  his  life;  and  he  who  has  £100 
a-year  may  hve  as  those  who  have  £85,  applying  the  other  £15  for  a  life 
Assurance.  The  latter  sum  would  secure  nearty  £750  to  the  family  or  sur- 
vivors of  a  man  twenty-seven  years  of  age  when  he  eflfected  the  assurance, 
and  nearly  £600  to  the  survivors  of  a  man  thirty-six  years  of  age.  £15  would 
secure  to  a  person  23  yean  of  age,  an  annuity  of  £50  on  attaining  50,  to  a 
person  aged  31  on  attaining  55,  to  a  person  38  years  of  age  on  attaining  60, 
and  to  a  person  aged  46  on  attaining  65.  It  would  secure  an  annuity  of  £60 
to  the  widow  of  a  man  aged  30  on  nis  demise,  his  wife  being  the  same  age ; 
nearly  £500  for  a  child  just  bom  on  attaining  21,  and  nearly  £300  to  a  child 
6  years  of  age  on  attaining  21.  It  may  require  an  effort  to  accomplish  this ; 
but  is  not  uie  object  worthy  of  an  effort  ?  And  can  any  man  be  held  as 
honest,  or  any  wav  good,  who  will  not  make  such  an  effort,  rather  than  be 
always  liable  to  the  risk  of  leaving  in  beggary  the  beings  whom  he  most 
chenshes  on  earth,  and  for  whose  support  he  alone  is  responsible  ?" 


ANNUAL  PREMIUMS  TO  ASSUBE  £100  ON  A  8IN0LB  LIFE. 

Age. 

Pramiam. 

Age. 

Prefminm. 

Age. 

Premium. 

Age. 

Premium. 

£.     9.    d. 

£.    8.    d. 

£,    s.    d. 

£,    s.     d. 

15 

1     18      4 

«7 

8      8      5 

80 

8      1      5 

60 

4    10      8 

16 

1    18      1 

88 

8      4      8 

40 

3      8      6 

17 

1    18      0 

88 

8      6    11 

61 

4    14      6 

18 

1    14      6 

80 

8      7      1 

41 

8      6      5 

68 

4    18    10 

19 

1     16      8 

48 

8      7      6 

68 

6      8      6 

so 

1    16      1 

81 

8      8      4 

48 

8      0      8 

64 

6      8      6 

88 

8      0      8 

44 

8    18      0 

65 

6    18      9 

21 

1     17      0 

88 

8    n     1 

46 

8    14      6 

66 

6     19      6 

S8 

1    17    11 

84 

8    18      7 

46 

8    17      1 

67 

6      6      8 

88 

1    18      0 

86 

8    14      8 

47 

8    10    11 

68 

6    18      1 

84 

1    18    11 

86 

a    16    10 

48 

4      8      0 

68 

6    18      9 

86 

8      1      0 

87 

8    17      7    1 

40 

4      6      6 

60 

7      6      6 

86 

8      8      8 

88 

8    10      6     i|            1 

%afl  MtpnrtmtnU 

In  soliciting  the  attention  of  Fanners  and  others  who  may  be  interested  in 
protecting  themselves  from  losses  by  Hail-Storms,  the  Directors  of  this  Office 
trust  it  will  be  borne  in  mind  that  the  "  Farmers'  Fire  and  life  Insurance 
Office'^  was  the  first  in  this  country  to  introduce  a  plan  of  protection  against 
a  calamity,  which  the  events  have  proved  to  be  no  less  disastrous  in  its  effects 
than  fire ;  they  therefore  think  tiiat  they  have  a  claim  upon  the  grateful  feel- 
ings of  the  British  farmers,  and  they  feel  that  they  may  rely  with  confidence 
upon  a  response. 

The  Rates  of  premium  to  be  charged  are,  for  Wheat,  Barley,  Peas,  and 
Rye,  sixpence  per  acre,  and  for  Oats,  Beans,  Tares,  Turnips,  and  Potatoes, 
fourpence  per  acre.  The  premium  on  Glass  insurance  is  20s.  per  cent. 
No  insurance  is  effected  on  glass  for  a  less  amount  than  £60, 
No  average  clause,  so  that  the  sufferer  will  be  certain  of  receiving  the  full 
amount  of  his  loss,  to  be  settled  as  in  the  case  of  loss  by  fire;  and  should 
any  dispute  arise,  to  be  referred  to  arbitration. 

The  surplus  profits,  after  paying  an  annual  dividend  of  £4  per  cent,  to  the 
shareholders,  and  proviiHng  for  a  reserve  fund,  will  be  divided  every  third 
year  between  the  Shareholders  and  the  Insured. 

Prospectuses  may  be  obtained  at  the  ofiice,  or  will  be  forwarded,  post-free, 
upon  application.    The  usual  commission  to  Solicitors. 

Agents  are  appointed  in  the  Principal  Towns  in  the  Kingdom. 

W.  SHAW,  Managing  Director. 
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Baakeni  The IiondaB >ad ly— tmlnrtnr MmmMt  TlirogMiorton«tr<»t> 

1.  The  especial  object  of  this  Association  is  to  give  to  Fanners,  Graziers, 
and  Owners  of  Cattle,  the  best  means  of  protecting  themselves  against  losses 
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by  those  dUeaan  md  ae&idiMts  wMch  they  can  neither  fore«ee  nor  control, 
but  which  have  hitherto  been  most  injurious^  and  often  ruinous  to  thousands. 

3.  In  effecting  this,  two  great  prindpAee  most  be  kept  in  view,  vix.» 
JSeoMomy  and  the  Pretention  of  F)remd^  To  secure  economy  the  Association 
is  mutual.  Nobody  can  be  oenefited  b^  charging  too  high,  save  the  sub* 
scribers  themselves;  none  injured  by  paymg  too  httle  but  the  subscribers 
themselves,  should  they  become  claimants. 

3.  To />fa^M/^aiid^  no  owner  wiUraceive  in  uiy  ease  more  than  two^thirda 
of  the  bonft  fide  value  of  the  animal  lost,  but  he  will  be  entitled  to  one-third 
of  the  value  of  the  skin  and  carcass. 

4.  Subject  to  these  leading  principles,  and  some  other  regulationB,  the 
whole  of  which  cannot  be  set  out  in  this  prospectus,  the  Association  will 
ensure  the  Nbat  Cattlb  and  Cows  (excepting  Cknro  kept  in  towns)  of  all 
they  consent  to  admit  as  Associates,  against  death,  whemer  occasioned  by 
sickness,  w^foreseen  accidents,  calving,  contamon,  pleuro-pnewnonia,  or  by 
the  slaughter  of  the  animals  in  consequence  of  being  tainted  with  any  disease. 

6.  The  Association,  however,  will  not  pay  for  animals  which  may  die  of 
blows,  wounds,  fractures,  bad  treatment  mrectly  caused  by  the  owner,  or  be 
his  ins^ation,  or  direction,  or  neglect,  or  owing  to  any  disease  with  which 
they  might  be  affected  before  they  were  assured.  They  must  be  in  a  heahhv 
state  when  offisred,  and  not  neglected  afterwards ;  oth^ise  the  contract  win 
be  void* 

6.  An  owner  may  insure  his  stock,  and  sell,  exchange,  substitute,  or  in- 
crease, up  to  the  value  he  insures ;  but  he  must  never  increase  the  value  of 
his  stock  beyond  the  value  for  wluch  he  has  paid,  without  effecting  a  further 
insurance,  and  paying  in  proportion,  otherwise  he  wiU  forfeit  his  contract. 
In  cases  of  "  substitution,"  the  insured  must  make  a  monthly  return  of  new 
animals  admitted;  but  in  ^^ additions"  a  new  insurance  must  be  effected 
immediately. 

Oraiton  in  th«  habit  of  eonaiaatlT  changing  their  Steele,  when  iniured,  will  be  pennitted  to 
do  10,  upon  paTflMttt  of  a  mall  adoittoml  pot  eantaga* 

7.  Insurances  may  be  effected  in  two  ways : 

ist.  l^e  Owner  may  have  his  stock  valued  by  the  Inspector  of  the 
Association,  and  pay  upon  the  full  amount,  and  receive  two-thirds  of  the 
market  value  of  the  ammal  dying  (i,e,,  the  value  of  it  the  day  before  the 
disease  manifested  itself),  and  allowed,  in  addition,  one-third  of  the 
value  of  the  skin  and  carcass.    For  example  t 

If  the  fun  Talue  of  the  atoek,  aUowing  for  the  impvoTing  condition  of  theanimalg  during 
the  coming  jear  of  inaurance  (Ibr  their  increasing  Talue  during  that  period  muti  te  cal- 
culated), amountiL  or  will  amount,  to  dn,000,  then  the  premium  on  i^l,000  being  paid,  if 
any  one  or  more  die,  two-4fairda  of  their  marJ&et  vahM  wiU  ba  paid,  be  tbej  woith  what 
they  may. 

2nd«  If  the  owxier  elects  making  his  own  estimate  and  average,  he 
will  receive  two-thirds  of  the  said  value  of  the  animal  dying,  provided 
such  value  be  not  more  than  the  average  he  has  specified ;  and  when  of 
smaller  value,  two-thirds  of  such  smaller  value  only,  the  Directors 
having  power  to  grant  additional  compensation,  should  tJiey  see  fit. 
For  instance : 

If  the  itock  consists  of  100  head,  and  the  arerage  fixed  be  jf  10,  then  the  premium  io  be 
paid  will  be  upon  £1,000;  and  if  one  or  more  die,  of  the  ndue  <v  j610  (*>  be  certifled  by 
the  loipeetor),  the  Oviier  win  be  paid  two-thirda  of  his  avenge  (and,  in  addition,  allowed 
one-third  of  the  ralue  of  the  skin,  fce.);  if  worUi  only  £B,  then  two-thirds  of  jCS,  Acc; 
but  if  til  eAiiliDSl  were  worth  jTSOi  he  will  receive  only  two-thiida  of  hk  cveMgt  (^lo). 


8  Farmer^  and  Oraiiers*  Mniual  Cattk  Imuronee  AsmpckiHom^ 

8.  No  Animal  under  the  age  of  12  moniha  win  be  insmed. 

9.  The  Aaaociation  will  not  interfere  with  the  treatment  of  the  usual 
Veterinarian  or  Farrier  of  the  Owner.  Should  they,  however,  deem  it  requi- 
site to  do  so,  they  will  pay  the  expense  out  of  theu*  own  funds.  But  in  all 
caaes  of  serious  sickness,  the  Association  will  require  immediate  notice  to 
be  giren  to  tiie  Agent  and  Inspector. 

10.  If  the  Veterinarian  recommend  that  the  sick  animal  ought  to  be  kept 
separate  from  the  rest,  it  must  be  so  separated,  or  the  contract  with  the 
Association  will  be  void  as  regards  any  loss  arising  from  contagion. 


11.  In  extreme  and  urgent  cases  the  Owner  will  be  allowed  the  poi 
to  slaughter  sick  aninuJa,  tiroouM  it  appear  that  he  would  have  sustained  mjiny 
by  not  doing  so  before  the  Inspector  could  arrive ;  the  propriety  of  so  actinia 
to  be  oertifira  by  the  Inspector. 

13.  AH  animals  will  be  protected,  and  the  Owner  be  entitled  to  daim  pay- 
ment for  the  loss  qf  every  aninuU  dying  21  days  after  the  day  on  whici  the 
proposal  is  made,  and  a  receipt  given  by  the  Agent  for  the  Premum, 

13.  A  reserve  frmd  of  5  per  cent,  per  annum,  to  form  a  guarantee  fund 
for  the  Association  to  the  extent  of  £50,000,  to  meet  extraordinary  losses, 
will  be  made. 

14.  Should  the  rates  charged  be  more  than  sufficient  to  meet  the  losses, 
expenses,  and  contribution  to  the  g^rantee  fund,  the  Association  may  place 
to  the  credit  of  every  one  assuring,  his  proportion  of  the  surplus  in  reduc- 
tion of  his  premium  of  insurances  for  next  year. 

15.  A  consulting  Veterinary  Surgeon,  being  a  Graduate  of  the  Colleges 
of  London  or  Edinburgh,  or  more  than  one,  if  required,  will  be  appointed 
to  each  Agent's  district. 

16.  The  insurance  ^irill  only  extend  to  Cattle  upon  the  farm  or  lands 
specified  in  the  Declaration. 

17.  In  the  event  of  any  person  being  insured  in  any  other  Society,  notice 
must  be  given,  in  order  tnat  an  indorsement  may  be  made  upon  the  Declara- 
tion to  that  effect 

18.  Losses  from  lightning  or  fire  will  not  be  made  good,  such  being  paid 
for  by  the  Fire  Offices. 


This  Association  has  b^en  formed  on  the  Mutual  principle,  as  being  the 
most  economical,  and  the  best  and  most  legitimate  mode  of  indi^adual  protec- 
tion. Experience  has  demonstrated  the  security  of  well-established  and 
prudently-managed  Mutual  Insurance  Societies,  in  such  a  society  there  are 
no  conffictingr  interests  between  the  Insurers  and  the  Insured;  the prq^  are 
not  consumed  in  the  payment  of  interest  upon  a  subscribed  capital,  but  the 
contributions  of  the  Members  belong  exclusively  to  themselves,  and  whatever 
surplus  remains  beyond  the  amount  of  losses  and  expense  of  management  is 
returned  either  in  the  shape  of  a  bonus,  or  is  applied  in  reduction  of  future 
Premiums. 

Had  the  *' Farmers'  and  Graziers'  Cattle  Insurance  Association"  been 
formed  as  a  proprietary  Company,  with  a  large  subscribed  capital,  it  might 
possibly  have  paid  a  handsome  per-centage  to  the  Shureholders,  but  the 
Kates  must  have  been  higher,  and  the  general  advantages  to  Uie  Insured 
would  have  been  dimmished. 

The  leading  feature  of  the  proprietary  system  is,  that  the  subscribed  capital 
affords  a  guarantee  or  security  for  the  payment  of  claims  which  the  mutual 


FarmerB*  and  Graziers^  Mutual  Cattle  Imurance  Association,  0 

system  lacks^  and  that  the  Assured  is  thus  compensated  in  safety  for  what  he 
wants  in  money.  But  the  hoUowness  of  this  reasoning  is  evident,  when  it  is 
considered  that  a  combination  of  Assurers,  each  paying  fully  what  experience 
declares  is  necessary  to  make  good  their  mutual  arrangements,  is  a  transac- 
tion free  from  all  risk — ^in  the  ordinary  sense  of  the  word — and  can  only  fail 
in  the  event  of  a  change  in  the  laws  of  nature,  or  such  an  alteration  in  the 
condition  of  the  country  as  no  kind  of  security  could  withstand. 

In  the  case  of  this  Association,  the  risks  have  been  carefully  calculated 
from  the  best  experience  which  could  be  obtained  as  to  the  rate  of  mortality 
amongst  cattle,  and  the  results  hitherto  confirm  the  conviction  that  the 
Premiums  are  sufficient  to  meet  all  ordinary  contingencies,  as  well  as  ffradually 
to  form  a  guarantee-fiind ;  and  the  success  which  it  has  already  nad,  and 
which,  it  is  presumed,  has  placed  it  on  a  sure  and  permanent  basis,  renders  a 
paid-up  capital  altogether  unnecessary. 

Thus,  then,  the  Assured  has  not  only  the  benefit  of  protecting  himself 
against  destructive  losses  amon^  his  cattle,  at  the  lowest  rate  of  Premium 
consistent  with  the  risk,  but  retains  in  his  pocket  what  would  otherwise  have 
gone  to  the  payment  of  interest  on  capital,  had  this  been  a  proprietary 
Company. 

There  are,  at  the  present  time,  many  Societies  for  the  Insurance  of  human 
life  on  the  Mutual  principle,  and  although  they  depend  entirely  and  exclu- 
sively on  the  contributions  of  their  members,  there  is  no  instance  on  record 
where  a  claim  has  fallen  in  which  those  contributions  could  not  meet. 

The  system  of  Mutual  Assurance,  conducted  on  a  large  scale  and  upon  a 
proper  footing,  involves  no  risk ;  while,  at  the  same  time,  seeing  that  any 
surplus  beyond  the  amount  of  losses  and  expense  of  management  is  secured 
by  the  Insured  in  future  diminished  premiums,  the  charges  must  be  con- 
sidered as  reduced  to  the  lowest  rate  which  the  necessities  of  the  case  require, 
and  are  at  the  same  time  sufficient  to  meet  every  contingency. 

N.B.  References  can  be  given  to  several  persons  in  Dorsetshire,  Cheshire, 
Lancashire,  Nottinghamshire,  Yorkshire,  &c.,  who  have  experienced  losses, 
and  have  been  promptly  paid.  In  these  cases  some  have  lost  six  and  some 
nine  animals. 


P&BMZUMS. 

Neat  Cattle  and  Cows,  against  death  by  all  diseases  and  accidents,  save 
pleuropneumonia  (usually  called  the  " Epidemic  "),  30s.  per  £100  valu^. 

Including  pleuro  pneumonia,  208.  per  cent,  additional ;  being  at  the  rate  of 
508.  per  £100  value. 

Pleuro  pneumonia  will  not  be  taken  alone  at  this  latter  rate. 

Animals  under  two  years  old  will  not  be  insured  against  the  disease  called 
Quarter-ill  or  Black-leg. 

The  rates  of  Premium  to  be  charged  for  Agricultural  horses  are  under  con- 
sideration. 

Prospectuses  and  every  information  may  be  obtained  by  letter  (post  paid) 
addressed  to  Wm.  Shaw,  Esq.,  366,  Strand,  London;  or  from  the  Agents 
in  the  Country. 

HENRY  FLOWER,  Secretary. 
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POETaAITS  OV  EARL  LBI0B8TBR|  EARL  BVENCBRy  1.  BAXEVBLL|  0.  COLLTNS, 

P.  PUftBTi  x.p.y  BUBB  OF  RZOHKOVD,  have  already  appeared. 

This  Magaune  has  been  establUhed  eleven  yeaxt^  and  contains  one  hun- 
dred AND  NINBTT-Two  COLUMNS  of  dosely-printed  lettaF-prest  $ 
and  is  beautiftilly  embellished  with  highly-finished 

Steel  TBngrsLVlngm  of  Prise  AnlnMlai 

AND 

NEW    AND    IMPROVED    AGRICULTURAL    IMPLEMENTS. 


Engravings  of  Animals  and  Implemeats^  to  which  Prizes  were  awarded  at 
the  late  meetings  of  the  Royal  Agricultural  Society  of  England  at  Oidford, 
Cambridge,  Liverpool,  Bristol,  Derby,  and  Southampton,  and  at  the  shows 
of  the  Highland  and  Agnedtuxal  Soeiflty  of  Scotland,  have  appeared  in 
succession  in  the  numbers  of  this  Magazine ;  and  it  is  the  intention  of  the 
Ptoprietors  to  adopt  the  same  course  with  respect  to  the  Animak  exhibited 
at  uuB  Royal  Affncultural  show  at  Southampton,  and  at  the  forthcoming 
meetings  of  the  i  orkshire  Agricultural  Society  and  the  Highland  Society. 

Farmers,  Graziers,  and  Breeders  of  Cattle^  thus  obtain  the  two-fold 
advantage  of  acquiring  the  readiest  information  in  reference  to  the  selection 
of  Animals,  either  for  purchase  or  hire,  most  likely  to  improve  their  stock, 
and  are  made  early  acquainted  with-  all  the  practical  improvements  in  Hos- 
bandry  and  farm  management. 

Immediate  notice  is  taken  of  all  new  publications  bearing  directly  iqion  or 
connected  with  Agricultural  management  in  all  its  branches,  and  copious 
extracts  of  the  most  valuable  parts  given. 

Improvements  in  Agriculture  abroad  are  noticed  from  time  to  time,  and 
extracts  from  foreign  writers  upon  Agricultural  subjects  are  translated  and 
given,  when  foimd  to  be  of  practical  interest. 

The  Agricultural  articles  are  supplied  by  the  most  eminent  practical  Agricul- 
turists oAhe  United  Kingdom )  ana  all  matters  calculated  to  benefit  the  practi- 
cal Farmer  which  occur  throughout  the  month  are  carefully  compiled  and 
inserted.  The  most  accurate  reports  are  given  of  the  proceedings  of  the 
various  Agricultural  Societies  and  Farmers'  Clubs  in  the  United  Kingdom. 


The  Fartimi  Magazme.  11 

Nif7  stittatet,  aAedny  the  taterests  of  both  Landlord  and  Tenant,  appear 
as  soon  as  possible  after  they  receive  the  Royal  Assent;  with  Remarks, 
Explanations,  Notes,  and  Indexes. 

Avple  Monthly  fiieports  of  the  state  of  the  Crops;  Review  of  the  Com 
Tiade;  Hop,  Wool,  and  Meat  Markets;  Notices  of  Cattle  Fairs,  and  all 
incidental  niicts  in  the  remotest  degree  connected  with  the  interest  or  advance- 
ment of  Agriculture,* 

OPINIONS   OF  THB  PUBLIC  PBEBS* 

We  FOgret  that  the  state  of  our  oolomns  will  hat  allow  as  to  avail  onradves  ef  a 
small  portion  of  tlM  Invalmible  mass  of  infonnatton  contained  in  this  msgasine. 
We  sboold  hope  them  are  very  km  of  oar  agriciiltaral  friends  who  do  not  patronize 
this  periodical,  and  richly  does  It  merit  their  support. — Camkridg^  AdoerHter. 

The  work  sboold  be  In  the  hands  of  every  ihrmer  In  the  kingdom ;  but  If  this  be 
not  accompliihable,  four  or  five  neighbouring  fanners  might  have  it,  as  common  or 
Joint-stock  property  among  themsdves ;  and  making  the  sutject  in  the  several 
numbers  matters  of  diKuuion,  could  not  faQ  to  render  Ihem  more  conversant  in 
the  various  improvements  now  spreading  In  agriealture.  Let  the  numbers  be 
lodged,  when  well  conned  over  by  the  members  of  the  little  fraternity;  at  one  of 
th&  domiciles.  We  conclude  by  saying  that  the  Farmers'  Magasine  is  a  library 
in  itself,  for  ttie  end  desired ;  and,  whether  from  the  extmeta  of  tlie  most  approved 
authorities,  or  from  original  matter,  it  is  among  tlie  best  publications  of  its  kind 
in  our  day. — Chetter  Courani, 

The  present  nomber  abounds  with  matter  of  a  praetioal  and  highly  interesting 
nature,  and  fully  sustains  that  reputation  for  which  it  has  long  been  conspicuous. — 
iiottsn  Chronicle. 

This  is  indeed  a  periodical  of  genuine  merit,  and  one  which  cannot  well  bo 
dispensed  with  by  those  cultivators  of  the  soil,  whose  enterprising  spirita  urge 
them  to  keep  pace  with  modern  improvements  in  agricultural  science.  The 
breeder  of  stock,  however  experienced,  wOl  also  enrich  his  fund  of  inform  aUon  by 
a  perusal  of  the  Interesting  and  useAil  pages  of  this  intelligent  publloatioD,  which 
in  ihet  ftimbhes  a  concentration  of  all  the  experimenta  and  nseftil  discoveries  In 
the  sdenoe  of  which  it  so  ably  treats.^Oicmftsrldml  PtfsM. 

Besides  the  engravings,  which  alone  are  worth  the  whole  of  the  money  charged 
for  the  namber,  tiiera  are  eighty  pages  of  vslnable  informatiOBu — NaiHngluim 
BsvifMk 

This  aUy  edited  Magaaiae  oontains  In  every  number  a  vast  fund  of  information, 
exoeediagly  interesting  and  useful  to  the  agriculturist.  It  is  besides  the  cheapest 
periodical  of  its  class.  We  heartily  recommend  this  publication  to  our  agricul- 
tural friends.— £mi  BeraUL 

Is  embellished  with  two  engravings  beautlfiilly  finished.  The  contents  of  the 
number  are  varied,  but  are,  for  the  most  part,  devoted  to  agricuHural  matters, 
pointing  out  the  improvements  in  the  cultivation  of  the  soil,  manuring,  feeding, 
and  fSittenIng  cattle,  &c.,  Ace.  This  b  one  of  the  best  and  cheapest  works  of  the 
kind  that  is  published*  It  Is,  In  fket,  within  the  reach  of  all  agrieaitarists.«- 
WeHem  Timei. 

This  Is  a  work  whkdi  weeansafoly  rseommaadbothto  the  theoretic  and  practical 
agrienltorlst*  It  is  replete  with  valuable  Information.  The  part  for  this  month 
is  embellished  with  two  engravings. — BlaeklmTn  Standard, 

The  nnmber  for  the  present  month  contains  two  beautifiU  engravings.'  But  these, 
altogether  vahuhle  In  themselves,  are  nothing  as  compared  with  the  work  itself, 
which  abounds  with  information  hiffhly  Interesting  to  all,  and  of  great  benefit  to 
those  engaged  in  agricultural  pursuits.— Bolton  Chronicle. 

THE  FABMER'S  MAGAZINE,  Vol.  XIX.,  price  lOs.  6d.,  is  now 
published,  in  royal  8yo,  cloth  boards,  uniform  with  Vols.  I.  to  XYIIL,  and 
may  be  had,  by  order,  of  aU  BookseUers. 

OFf  ICK— 24,  NOBFOLK  STBXKT,  STRAND,  LoNDOK. 


THE 

MARK  LANE  EXPRESS 

IS  THE  LARGEST 

Slflrtotltatal  aoOi  Commettiatl  Betos(pa))er« 

AND   18 


IN  TIME   FOR   POST. 

The  object  of  the  Proprietors  of  The  Mark  Lanb  Exprbbs  has  been, 
and  is,  to  render  it  in  every  way  an  efficient  organ  of  the  Agricidtural  Class, 
as  a  medium  for  giving  curculation  to  the  Proceedings  of  the  Roval  Agri- 
cultural Society  of  England,  the  Highland  and  A^cultural  society  of 
Scotland,    the  Royal  ,^;ricultural   Improvement  Socieb^  of  Ireland,   the 
Agricultural  Protection  £>ciety  for  the  United  Kingdom  ol  Great  Britain  and 
Ireland,  and  of  every  Agricultural  Society  and  Farmers'  Club  in  the  Kingdom. 
All  political  and  party  discussions  are  carefully  avoided,  except  such  as  are 
purely  Agricultural;  and  to  be  the  mediimi  lor  imparting  useful  praeiieal 
mformation,  is  the  great  object  of  the  Conductors :  since  its  establishment, 
now  more  than  twelve  years,  this  course  has  been  steadily  adhered  to,  and 
the  result  has  been,  the  accession  of  a  numerous  list  of  Subscribers,  com- 
prising many  of  the  most  influential  Agriculturists  in  the  Kingdom. 

IN  AUTHENTICITY  AND  EXTENT  OP  MARKET  INFORMATION 
THE  MARK  LANE  EXPRESS  STANDS  UNRIVALLED. 

A  REVIEW  of  the  CORN  TRADE, 

FuUy  explains  the  Causes  which  occasion  the  Rise  or  Fall  in  Prices,  thus 
affording  the  Grower  and  Speculator  some  Grounds  for  anticipating  the 
stability  or  foture  tendency  of  Prices.  It  contains  the  XAtest  8t»te  of  tbm 
aKanday"*  BKarket  at  BKark  Imb/b^  by  the  foUowinff  eminent  Factors,  whose 
names  are  a  sufficient  guarantee  for  tiie  genuineness  of  the  Reports : — Messrs. 
G1LK84  Son,  and  Co.,  Messrs.  Coventry  and  Shbppard,  Messrs.  Richard 
Harris  and  Sons,  Messrs.  Kinosford  and  Lay,  and  Messrs.  Ashlin  and 
Sons  ;  and  another  Full  Account,  written  by  a  Practical  Party  expressly  for 
the  Paper.  These  Letters  ark  not  Written  till  the  Close  of  the 
Market,  which  is  a  matter  of  considerable  importance,  as  an  unexpected 
turn  in  tiie  trade  often  takes  place  during  the  last  hdf-hour  of  business. 
To  accomplish  this  itwaJuable  object,  the  proprietors  of  The  Mark  Lanr 
Express  SACRIFICE  SOME  HUNDREDS  PER  ANNUM,  paid  to  the 
Post'OficCy  in  consequence  of  the  late  hour  at  which  this  Paper  is  published, 
and  thereby  secure  to  its  Readers  an  advantage  afforded  oy  no  other  Agri- 
cultural and  ConunercuU  Journal — it  being  a  well-known  fact  that  The  Mark 
Lane  Express  does  not  go  to  Press  until  two  hours  after  the  publication  qf 
Papers  which  have  been  too  frequently  looked  upon  as  authentic  in  their 
information,  : 

THS  latest   reports  OF  THE 
CATTLE,   PROVISION,   WOOL,   SKED,   HOP,   MALT,   AND  COMMERCIAL  MARKET^, 

APPBAJt,  WITH  THB 

lieading*  Country  Stairs  A;  Agricultural  Heettagv, 

▲UTHBHTIO  WXBKLt  ADYICBS  AKB  BBCBIYBD  7K0V  ALL  TKB  ISfPOBTANT  ITABKBTB  ZV  TBB 
XXVODOlf,  CUB  OOLOXIAL  P088B88IOV8,  A8  WBLL  A8  ALL  PABT8  OP  BUROPB  AKS  AVBRICA. 

Tbe  XontlilF  Agiiooltiural   Seportav    Oorrespoiiaeiioaf    and   otber 
▼rIiuUUa  Matier  on  dagfiooltana  Subjeeta* 

ARE    OBTAINED    FROM    NEARLY    EXCLUSIVE    SOURCBS. 

Office  of  Purlication  and  for  Advertisements,  24,  Norfolk-st.,  Strand, 
London.    May  be  had  of  all  Booksellers  and  Newsmen. 


HEADS    OF    SUBJECTS 

TREATED  IN 

THE  MARK-LANE   EXPRESS, 

THE   LEADING   AGRICULTURAL  JOURNAL. 

PUBLI8HBD    SVSRT    MONDAY    BVSNIN6    IN    TIMB    FOR    POST. 


Weekly  Review  of  the  Com  Trade  (Home) 

Ditto  Ditto  (Foreign) 

The  T,<»a<iing  Home  Markets  (Corn  and 
Cattle) 

Foreign  and  Colonial  Markets  (Com) 

Provision  Trade 

Smithi&eld,  LeadenhaU,  and  Newgate 
Meat  Markets 

General  Com  Averages 

London  Weekly  Averages 

Imports  of  Foreign  Grain  and  Seeds 

Seed  Market 

Monthly  Reviews  of  the  Cora  Trade 

Review  of  the  Money  Market,  and  State 
of  the  Funds  (Home  and  Foreign) 
daring  the  Week,  and  to  a  late  hour 
on  Monday 

Reports  of  Mark  Lane  on  Monday  to  the 
Cl09eqf  the  Market 

Imperial  Averages 

Comparative  Prices  of  6rani»  sad  of  Meat 
in  Smithfield,  with  the  Correspond- 
ing Period  in  the  Previous  Year 

List  of  Vessels  Laden  with  Gram,  Seeds, 
Cake,  &c.,  and  Bound  for  Great 
Britain,  which  have  Passed  the  Sound 

Report  from  the  Gazette  of  Foreign  Grain 
Imported  into  tlie  Principal  Potts 

Country  Cattle  Markets 

Fairs 

Wool  Marketo 

Reports  of  Sales  of  Foreign  and  Colonial 
Wool 

State  of  the  Woollen  Trade  and  Manuftc- 
tores 


Quantity  of  Wool  Imported  Weekly 

Prices  of  Cotton,  Spirito,  Hops,  TaUow, 
Oils,  and  Metab 

Mining  Intelligence 

Prices  of  Railway,  Idining,  Canal,  Insur- 
ance Company,  and  other  Shares 

List  of  Bankrapts,  Dividends,  Dissolu- 
tions  of  Partnership,  and  Certificates 
Granted,  from  the  Gasetto 

Foreign  and  Colonial  News 

Parliamentary  Intelligence 

BjBports  of  Proceedings  at  the  Weekly 
Meetings  of  the  Council  of  the  Royal 
Agricultural  Society 

Reports  of  Proceedings  of  Local  Agricul- 
tural Societies  and  Farmers'  Clubs 

Monthly  Report  of  the  Wool  Trade 

Monthly  Agricultural  Reports,  General 
and  Local 

Notices  of  Acto  of  Parliament  having  espe- 
cial Reference  to  Agriculture 

Original  Correspondence 

Agricultural  Queries  and  Answers 

The  Turf,  Races,  Runs  of  diffennt  Hunte 

Miscellaneous  Intdligence 

Facts,  Anecdotes,  &c.,  &c. 

Horticulture 

Cattle  and  Sheep  Sales,  and  Tdp  Lettings 
of  the  Best  Bred  Herds  and  Flocks— 
Short-hom,  Hereford,  and  Devon 
Cattle;  Lebester,  Southdown,  and 
Cotswold  Sheep 

Notices  of  New  Works  on  Agriculture 
and  the  Sciences  connected  with  it. 


Annuai  SuUeripHon  £l  lOr.  id,\fpM  In  odiMmcf. 

OrT1CB«->24,    NollPOtl^    StRBlt^    StRANO,    LoKOozc. 


JOHNSON  &  SHAW'S 

FARMER'S  ALMANAC 


AKP 


CALENDAR; 


BY 

CUTHBERT  W.  JOHNSON,  ESQ.,  F.R.S. 

(Editor  of  the  Funen*  Eneydopaidia,) 

AITD 

WILLIAM  SHAW,  ESQ. 

(Member  of  the  Ooanell  of  the  Roj.  Agrlc.  Soc.  Eng.,  Hon.  Mem.  Oer.  Agr,  of  Prmnce.) 

THB   SUBJOINED   INDEX   OF  THE  ALMANAC    FOR    1944,    WILL   GIVE   AN 
IDEA   OF  THB   BXTXNT  AND  VABIBTV  OF  INFOBMATIOXt 
CONTAIMBO  IN  THIS  USBFUL  PUBLICATION, 


BOm  9AOSS  FOH  ONB  BBIUiIMO. 
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AprU 
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August 
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Bemere.  Jullaaa 

Booki,  Afiloultwal 

Bone  Dutt 
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Calving  Table 

Carrots 

Cmint 

Cheese 

Coiling,  OIUtflM 

Common  Salt 

Com  Duties 

Cows.  Diseases  of 

Cream 

Cubie  PeUe 

Daniel's  Manure 

December 

Diseases  of  Live  Stock 

Dividends 

Draining  Tiles 

Duties  on  Com 

onAgfvProdu^ 
Beltpeee 

BIevatial^  eAKt  of 
Evelyn,  J. 

Fail*  In  ft«taa4 
Scotland 

iNlaad 

Fsrm,  entering  on 
Farmers' Clubs 
Feaato 
Pebraarx 

Flih 

FitBheiterl,  Sir  A. 
Flour,  |»riceB  abroad 
Fodder,  Rham  on 
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PRICE  TWO  SHILLINGS  AND  SIXPENCE. 


I  J        Vbte  HttM  Pop«Uur  Sportiair  H«raBlae  BxtaMt* 

THE  SPORTSMAN, 

PUBLISHBD  MOKTHLT, 
BEAUTIFULLY  ILLUSTRATED 

WITH 

'  EXQUISITELY  FINISHED  FROM  ORIGINAL  DESIGNS  BY  THE 

MOST  EMINENT  ARTISTS  OF  THE  AGE. 

THE  SPORTSMAN  is  a  candidate  for  the  increased  patronage  of  the 
Sporting  Worlds  not  on  mere  profesmons  or  nnsuppoited  pretension,  but 
support  is  solicited  and  soflfrages  are  claimed  on  known  merits,  and  on  a 
reputation  of  which  the  proprietors  honestly  avow  themselves  proud.  The 
Sportsman  stands  on  high  ground ;  for  in  saying  that  the  proprietors  have 
for  years  presented  to  the  public,^  every  month  in  unbroken  succession,  inform 
mation  the  most  useful,  entertaining,  and  practical,  they  but  state  a  fact,  and 
give  expression  to  the  general  aentunent.  To  those  persons  who  may  not  be 
acquainted  with  the  ^ortsmoM^  it  may  be  mentioned,  that  the  proprietors 
have  placed  their  publication  upon  an  equality*  at  least,  with  the  most  popular 
rivals,  and  are  determined  that  it  shall  continue  to  be  equalled  by  fmo  and 
excelled  by  wme. 

Wxt  Vtclot(al  •ntbtUtfiinifntfi 


In  each  number  consist  of  Two  Steel  En^vinjgfs,  which  are  ftuthiul  Portraits 
from  Nature*  or  Original  Designs  by  Artists  of  the  highest  order.  The  con- 
tributions irill  speak  for  themselves,  no  expense  being  spared  to  ensure  the 
most  distinguiahed  takot;  the  engagements  entered  into  are  with  the  first 
and  most  experienced  Sportinr  ^^fVriters  of  the  day. 

The  Contributors  to  the  SwarUmim  are  gendanea  of  great  practical 
knowledge  and  experience,  and  many  of  them  are  writers  of  distinguished 
celebrity  in  the  literary  world.  Instructive^  articles  on  Hunting,  Shooting, 
and  Fisning,  with  eveiy  ¥teld  Sport  as  practised  in  Asia,  Africa,  and  America, 
as  wen  as  Europe;  the  authors  whose  services  are  retuned  having  had  ex* 
tensive  preetice  in  those  distant  climes. 

Vfct  Vuvf » 

With  all  its  fascination  and  imnortance,  is  carefully  attended  to ;  the  Racing 
department  having  been  confided  to  a  gentleman  of  Sporting  celebrity,  as 
well  as  of  uncompromising  integrity,  tl^n  the  fidelity  of  whose  reports  and 
sound  judgment,  the  proprietors  uneqmvocally  assert,  they  can  with  confidence 
place  rehanee. 

Of  all  kinds  are  fedthfully  recorded  and  exquisitely  Olostreted. 
In  conclusion,  the  sportsman  begs  to  say,  that  success  shall  operate  as  a 
stimulus  to  increased  exertion ;  and  aiming  at  perfection  in  every  department  of 
the  publication,  it  is  confidenUy  hoped  that,  as  it  has  never  been  wide  of  the 
mark,  so  it  will  remafai  the  obedient  servant  of  the  public,  as  well  as  first 
favorite  vdth  the  Sporting  World. 

OFFI0K--24,  NoRFOIiK  StRSST,  StRANDj  LoKPOK* 


FARMERS'   CLUB   HOUSE. 

ESTABLISHED  IN  LONDON  FOR  THE  USE  OF  FAHHBRS  ANI>  OTBEI 
PERSONS.  INTERESTED  IN  THE  CULTIVATION  OF  .THB  80IX« ;  0FE5 
TO  PRACTICAL  FARMERS  AND  SCIENTIFIC  MEN  OF  ALI.  COUNTRIES. 


ANDERSON,  Wm.,  OOley,  Bedford 
BAILEY,  Jas.,  Sbenley  Houae,  Backa 
BA.KBR,  Robt.,  WritUe,  Chelmiford,  ~ 
BEADBL,  JMn  Witiiam,  Essex 
BELL,  Wm.,  90.  Backlenbory,  Cily 
BROWNE.  W.  R.,  %  Deronport-it^Oaford'ler. 
CAMPBELL,  W.  A.,  85,  Great  PorUand-at,  Oz- 

ford-Bt<'eet 
CHEPPINS,  Wm.,  Bishop  Stortford,  Herts. 
EMERY,  Geo  (The  Orange,  Banwell,  Momeraet 
GATES,  Rd.,  Marshall  Vale,  Bramley,  Oaildford 
GIBBS,  Humphrej.  Half  Moon-si,  PiccMiUly 
GRANTHAM,  Steph.,  Stoneham,  Leires,  Sussex 
HOBKS,  W.  P.,  Mark's  Hall,  Ooggeahall,  Essex 
HUDSON,  John,  Caatleacra  Lodge,  Swaffham, 

Norfolk 
HUTLEY,  Wm.,  Powwt  Hall,  Wltham,  Easex 


COMMITTEE. 

JAQUES,  R.  M.,  Eaaby  Abbejr,  Richinn  Taik^ 
JOHNSON,  C.  W.,  14,  Oraj'a  lan-cq.,  MidA- 
KING,  Fielder,  Buriton,  Petersfldd,  Hants  fiex 
KNIGHT,  Thos.,  Edmonton,  Middlesex 
LEWIS,  Edward,  Hnnttngfordbary  Park,  Hcn& 
LOVELL,  Wm.  Theddlngworth,  Leieeater 
OAKLEY,  Jn  Prindsbury,  nearRocheMer 
PRICE,  H.,  S,  Great  Queen-at.,  Westmiaals 
PURSER,  Wm.,  Gople,  near  Bedford 
RANSOME,  J.  A.,  Ipswich 
RASON,  Wm.,  Eastbourne,  Sussex  [Stra&J 

SHAW,  Wm.,  Farmers'  Insuranco  Offiee,  SMI 
SMITH,  Jaa.,  Deanston,  and  8,  WUtdmll-piaer, 
SHITH,  R.  B,  HaxlejPann,  Edmositon 
TYLER,  John,  Lajton,  Essex 
WALL1S,  Owen,  Overton  Grange,  Nortfaampiea 
WESTBURY,  GUes,  Andorer,  Hanta. 


This  Clab  haa  been  established  as  a  point  of  union  for  a^jicultarists,  and  with  a 
view  of  affording  to  its  Members  accommodation  similar  to  that  of  the  Londcm  Cfaib 
Houses  alrauly  existing,  but  more  comprehensive  in  its  objects,  and  much  leas  ex- 

Esnsive.  Arrangements  have  been  made  with  the  proprietor  of  the  York  Hotel, 
ridge  Street,  Blackfriars,  for  a  suite  of  rooms,  whicu  are  derotc^  exchuwefy  to  Cbe 
use  of  its  Members.  Viands,  wines,  &c.,  of  the  best  quality,  are  supplied  at  a  fixed 
rate  of  charge. 

There  is  a  reading-room,  a  dining-room,  and  sitting-rooms  for  the  nseof  Monbezs 
who  have  private  business  to  transact. 

The  reading-room  is  supplied  with  the  leading  daily  papers,  and  all  newspapers 
and  magazines,  British,  colonial,  and  foreign,  connected  with  agriculture  and  horti- 
culture.   An  agricultural  library  is  now  forming,  to  contain  all  works  upon  agricul- 
ture,   horticulture,  and  the  sciences  bearing  upon  them,  such  as  geology,  botany, 
chemistry,  &c. ;  idso  Parliamentary  reports  and  returns,  bills  and  acts  of  FBtrliament 
having  reference  to  the  same  subjects.    A  r^^ter  is  kept  of  estates  to  be  sold  or  let, 
and  similar  information  of  any  description  will  be  entered,  so  that  Membos  requiring 
it  may  obtain  the  best  and  readiest  information  upon  all  matters  bearing  upon  agri- 
culture.   It  is  intended  also,  throu^  the  medium  of  this  establishment,  to  form  a 
central  point  of  communication  between  all  the  Farmers'  Clubs  in  the  Idxigdom,  so 
that  the  information  to  be  supplied  from  each  may  be  collected  and  communicated  to 
the  others.    A  book  is  kept  for  entering  the  addresses  of  Members  while  staying  in 
London,  so  that  Members  desirous  of  communicating  with  each  other  may  be  enabled 
so  to  do.    This  slight  outline  will  serve  as  a  specimen  of  the  objects  contemplated  in 
the  establishment  of  a  Farmers'  Club  House  ;  but  it  will  afford  the  mesas  of  cany- 
ing  out  many  others  which  time  and  drcumstuices  will  develope.     In  order  to  render 
the  use  and  benefits  of  the  Club  House  extensively  available  to  Farmers,  the  entrance- 
fee  and  annual  subscription  has  been  fixed  as  low  as  possible. 

Hie  Club  House  was  opened  for  the  reception  of  Members,  at  the  York  Hotel, 
Bridge  Street,  Blackfriars,  on  the  28th  of  June,  1843. 

The  entrance-fee  is  only  one  guinea,  and  the  subscription  one  guinea  per  annum. 

The  Committee  having  determined  that  monthly  discussions  on  agncultural  sub- 
jects shall  take  place,  the  necessary  rules  have  been  drawn  up,  and  may  be  obtained 
on  application  to  the  Secretary.  The  first  meeting  for  discussion  will  be  on  Monday, 
the  4ui  November,  at  five  o'clock  in  the  evening.  The  following  are  Uie  subjects 
now  appointed :—  »  j  a 

November  Uh,  1844.  —  Manures— Artificial -Guano— T        ^^^^poeea  by 
Bones,  &c. — Best  Mode  of  Application — ^Description  of  >  Mr.  Robbrt  Baker. 
Crops— Time  of  Using,  Cost,  &c.. .J 

JDeeember  2nd,  1844. — Drainage— Surfisuie  and  Deep..     Mr.  James  Smith. 

January  6th,  1845.^Architecture — On  the  Import- 1 

ance  and  Advantages  of  an  Improved  Style,  as  Applied  I- Mr.  Wm.  Chbfpins. 
to  Farm  Buildings,  both  in  Convenience  and  Economy..  J 

^rmere'  Club  Houee,  THOS.  THORP, 

39,  New  Bridffe-etreet,  BiacJtfriars,  SscRETARr. 
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